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MATTvRI AT,S I'OR A SURVRV 'I'llK 

MOSnUlToi'S OF 0 A IAMTTTA. ; 

By L. A. Faiva, Assishiul^ hidiim M itsrniiil-- ' 



I NOTEi. --The (lchi\ in llu* nncr of this pnnei is diu' (o 

the fact that owiin^ tn Hie ahsenci- «liirin_a almost i hi' whole 
liiiu- of the siirvc'v as well as for many yeais pi i'\ ionsl \ , of 
scientific olficer who could dexole more' than a small part of his 
tinu' to the su])(‘r\ isi()n of the ('onsci vation ol oni r\t( nsix r 
eiiloinological collections, Mr. Fai\a has Ix'i-n nn.d)h' to dexolc 
more than a fraction of his time to mosipiilo woik. I'or tlu' 
same reason the :-nr\'ev I'annot he reyarded as exhaust ice, oi 
even sulfii'ienl for the “ frinye aiea ” to whiidi it was v-oie 
fined, siiu'c the methods eni})lo\ed werr rouyh and reade in 
the extrenu'. Their chief defei'ts lir in the lack ih' :>de(piale 
supc-rvisioii o\'er the collectors, and in thi* ideiit ilii'at ion !>>' tnraiis 
of the adults only of the kn x ae and piipao ohtainrd. W’ilh 
reyard to the liist of tlicM' (hd'eets, Mr. Fai\'a tolls me that it was 
easy to kc*ep a check on the truth of the collectors’ stati'inents as 
to the nature of the hreediny-plaee^ fioin which diffeient cfjllic 
tions of laiA’ai' w’cic hrouyht in, as he (pui'kh’ found thatsomi' 
s])e('ies preferred one soi t and olheis pu‘h*rrc<i others, a lai't 
which could not he takem into aci'ount hy an iynorant I'ollcctoi 
anxious to a\a)id any suspicion that he ncylected lilth\’ watci. 
But he was ([uite unahle c-ithcr to see that e\'er\' type of hreediny- 
plaee found was reyularly sampled to insiruci t he collei't ors 
personally in the art of lindiny lar\ ae- in laiye ,ucas of watei ovei 
which the y miyht he <lisj)e‘rsed ; and it is jnohahly <m t his ai'couujl 
that no s])ce'ies known to transmit malaria has hcim revealed in 
the e'olh'edioiis made cither hy the- corporation kei oscniny-e'oolies 
or hy the I'ollectors suhse(jiu:nt ly em])h>>'e*d h\' the- Museum ; for 
it is w’ell known that tlu-se- mosipiitoes hre*ed in clean wate-r. W'ith 
reyard to the' S('( ond flcfect. iiieiitioiu-d aho\e, it ma\ he pointed out 
that just as diffeK-nt specie-s of wild animals diffei in the ir ability to 
thrive' in captivit >' so some species of moseiuito dex idop iii e'a]>li\’ity 
iiKwe re'adily than othe-rs, and althoiiyh identifications ouyht to he 
chee'keel hv reariny u]) I hi- larv ae*, the-y miyht .alwax's, in the first 
instance, to he hasi-d on tlu' larvae' and j)Upac t hi'insi'l ves ; for 
othe rw'ise* the*re‘ is a elanyer that some- sjK-cies ma\' he eom])Iete'ly 
overlooked owiny to their inahilit y to eh ve-loj) unde-i the eondil ieiiis 
to which the^y are Mihjecte'd. Te; have eloiu- this, howe\'e*r, it w'oulel 
have been necessary for Mr. Ikiiva to elevote the- whole- ejf his time- 
to the work at the- actual time when the' surve-y was in ])royress, and 
this it was imj)oshihle for him to elo; in adelitiem to woieh, at the- 
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commeiic(:;ineut oi the survey, the Museum did nut possess a collec- 
lioii of properly named moscpiito larvae on which he could have* 
based his identifications. vSuch a collection has now l3een formed, 
both of the common s])eeies obtained during the sur\a*y, andof some 
of those found in Caleulta tanks; and I should like to take this 
opportunity of thanking Major Christophers, T.M.v^., and Capl. 
l 5 avys, I.M.S., for the assistance they have given me by sending 
isolated larval and pupal skins, together with the adults which 
emerged from them, of several sY>ccies not common in Calcutta. 
Hut the absence of Mr. Paiva on medical certificate, an absence 
which will certainly lie (}f long duration and from whicli it is very 
doubtful whether it will ever be safe for him to return, has rendered 
itfimpossible for the Museum to undertake, as had been hoped might 
be made possible, a second and more thorough survey on the lines 
indicated above. And it is in the ho])e that the experience and 
unavoidably imperfect lasults of what has already been done ma\' 
be of use to others that the present ])aper has bec*n conpiiled. F. H. 
(rRAVKi^Y, Asst. Su])dt., Indian Museum.] 

Ivarly in( )ctober Kjocj, the Calcutta Cor] )orat ion comnumced the 
(^estructiow of mos([uito larvae in that pait of the town locally known 
cas the*^* Fringe Area,” andasit was im])ortanl to know what s])ecies 
abounded in that area, living s])ecimens of larvai‘ were daily .sent to 
the Indian Muscaim from every s])ot which was x isited. togc'tlua’ 
with the ])recise locality and breeding ground of thesc‘ larvae. 

I/arvae W(‘re received with eronsiderable regularitx’ but for two 
interru])tions which were occasioned by the Durga Ihija and Christ 
mas vacations. Tlu‘ larvae were suc( essfullv reared in the ^luseiim , 
and the mos(]uitoes that tanerged fn^m each batch wcae carefully 
pinned and labelled. After a largt* number had bec*n collected. 
1 identified them to the best of mv ability. 

The Calcutta Cor])oration sto|)|)rd the sup]))y of moscpiito 
larvae on the j()th I'ebruary without previously informing 

the Museum authorities that the work was not to be carried on 
any longer by them. As it was the intention of the authorities of 
the Museum to carry on the breeding of mos(|uito larvae for a com- 
plete year, arrangements had to be made to secure men to collect 
larvae during the remaining iperiod, /.c. ,till the first week of Octo- 
ber 1910. It was an extremely difficult task to secure really re- 
liable men for the work and this caused an interni])tion of a little 
iiKire than three weeks. On the 22nd March U)io, the work of col- 
lecting larvae commenced again, and after sc‘veral changes of collec- 
t(*rs, two men were linally selected for the work. In a short time 
the vlaily siijiply of larvae became enormous and consequently very 
large numbers of mosiiuitocs emerged daily. These could not all 
be pinned, .so they were killed and put into separate pill-boxes 
and after all the mosquitoes had bci*n thus duly arranged, I 
('our^ed and identilied them and made the necessary entries in a 
rough register. Thus did the work continue till the beginning ol 
October 1911. 
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111 the i.-arly part, of the survey. I hid not think it iieiessiu\- 
lu se])arate the Cnh x with the nn])anded ])vo])()scis iroiii those with 
the liauded jirohoscis, hut later «»u I considered it advisable to 
kec]) them separate, nonce it will he seen lliat from Marcli 2 jnd 
the two tonus are j^iwn as ('nice A (unhanded ]^rol)oscis) 
and Culex H (handed jirohoscis). 

The lollowin^ species weri‘ hnnl dnriinj;' the twelve months of 
the survey : 

Cnlcx A. 

Culcx Ih 

(lulcx coucolo}\ 1 )esv. 

l.cHCinnyia iiclida, Theoh. 

Stci^omvia scutellaris, T,. 

St( iionixia jiiscintd, h'ah. 

Desviddca oh/ iiybdiis . Wlk., and \ ari(*ties. 

I'oxoylivui kites i }iniuseyieoy'<, W’lk . 

My::o)}iyid yossii ^ (hies. 

Mv:'oi)iyi({ liii/lo\ci. Tlieoh. 

'rile arc‘a dealt with in the survey has been divided into lea 
districts whicdi an^ hrielh' deliiied and (Kscriht*d in 'I'ahh' I’ 

d'ahle ir ;.;ives full particulars of the work dont* during tin- 
year. h'ach column i cprc'sent-^ a fort ui;j;ht's work ; Roman figures 
are usi'd t(' indicate the districts from wliii'h the v'aiious laix’ae 
were hroui^ht in ; and th(‘ ac'tual number of adults that emei\a(‘d 
is shown by Arabic' lij^urc's in brackets. 

In the- newt tlirc-c- 'fables ( Ilf. IV and V) the- brc-edini; habits 
for the thrc'c ])rinc'i])al sc'asons an* conijiarc'd : a?., the* ' hot, 

“ rainy and “ c'old ” sc-asons. 

The* hot season in CakuKa .i;ciU‘ralI\ coninu-nc'es earl> in 
March and extends at least to the end of May or the* bc-ejiininj.^ ol 
June. Tlu*rearc‘ occasional showcas of rain dnriiii; this j)c*riod, but 
mosquitoes do not find much sla;.;iiant watc-r about to eiic'ourai^c- 
the brec-diny, of lai\'ac‘. Some spe-cics however are rathc-r ('oniinon 
at this time- of the- year. 

The rainy season comnu-nces in June or July and ends altea 
the* 15 th of Oe-tober. At. this time wate*r is most ])le-ntifnl and 
hence- it is the most suitable- ])e-riod for the- bree-dinc, ol mosepiilo 
larvae. 

The- cold season starts in .Vovembe-r and lasts till the- e-nd ol 
k'ebruary at latest, 'flu-re- is \(-ry liitle- or no rain during this time- 
and mos<|uitf)es do not seem to be so ])k-ntiful. 

It is j^eiicrally during the* e-old .season that the- Calcutta Corpo 
ration nmleitake-s the- de*st rnetion of mos<jnile) larvae. A more- 
suitable- time* of the- year for this kind of work would jje-rhaps be 
the rainy season as during that time* larvae are lonnd in .abund 
ance in all kimls of sitiiatioms, and mosf[uit.oes are most e:ommon 
then. 'I'lie constant rain may render it eliflicull to do this work 
satisfacte)ril\' hens ever. 
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The most common situation in which larvae were found 
(luring the rainy season was in earthen pots, except in the case 
of one species [Myzoniyia rossii) which was found chiefly in open 
drains, but during the other twf) seasons, tanks, open drains, 
cisterns, cesspools and earthen pots were all utilized as breeding 
j)laces with about e(iual frecjnency. Other artilicial collections of 
water, such as that in tubs, metal cans, iron and earthen ])ans 
also served as breeding ])laces, but did not seem to be t)atronized 
\'C‘ry much b\' mosfjuitoes ; probabh' l)ecause some of these were 
less common, wliilst others, being shallow, (|uickly dried up. In 
()ii(‘ instance, a canal served as a breeding place for Myzonivici rossii. 

Table VI shows the nuinl>er of specimens of each species that 
e^nergc(l during each of llie three different seasons and tlieir relatixa* 
])ercentage. It will be seen that CaiIcx A was the most abundant 
inos(iuito in all the seasons. MvAnnyia rossii was conimoner during 
tlie liot and rainy seasons than during the c(dd ueather. Tlie 
largest number of mos([uitoes emerged during the rainy sc^ason, 
being as much as of the year’s total, clearly indicating 

that the lar\'ae were more easy to obtain at this time tlian at 
any other. 

, The larvae of ('ulcx A were found mostly in open drains 
e during all the seasons. 

Igu'vae of (Utlcx II were found in about equal proportion in 
tanks, o])en drains and earthen ])ots during the rainy si^ason, and 
in o])en drains during the hot season. 

i'ulcx A (with the proboscis un))aiided) belongs rightly to tin,' 
jdiii^a)is grou]) of that genus, and I have noticed all \ arieties, both 
in respect to si/.e and markings, emerge from a batch of larwae 
collected at one time from a single piece of water. 

The forms of ('iilcx with the banded proboscis (Ciilex 1>) be- 
long to the i nifyt Hills grouj). 

Tlu'.se were the only two forms of tlu* smaller species of (.'nlcx 
which emerged from larvae received during the year’s survey. 

Larvae of Culex concolor^ Desv., were not very plentiful and 
were chiefly found during the rainy season in small collections of 
water, 77':., cesspools, tubs, iron pans and earthen i)ots, in com- 
])auy with larvae of Culex and Sfci^oniyia. These larvae are of 
carnivorous habits and small collections of water are most suitable 
for them as they can easily capture any other larvae which may 
breed along with them in these situations. 

fairvae of Lciiconiyia iielida^ Theob., were only common during 
rii*.* lains, and were obtained chiefly from earthen pots, although 
sor>u WL*re got from tanks and open drains. This s])ecies at)i)cars 
to be entirely absent in tin* Fringe Area ” during the other two 
.-easons. 

Lar\’ae of Stcy^omyia scnfcUaris^ L , were ])r()curcd in very large 
uambers during the three seasons from earthen ])ots^ but chiefly 
during the rains. 

During the other two .seasons larvae were obtained from open 
drains and metal cans as well. 
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Larx’ac of Stcgomviu jaseiafa, Fal)., liko S. seitfe/layis. woiv 
obtained mostly from earthen ])ots. These two species generally 
eh()o>e small collections of staipiant water to breed in. They will 
never be found to breed in any foul-smellini; water, at least thi^ 
is what 1 have observed. The\- do not seem to like muddy water 
either. 

S . seaie/layis i\nd S. fiisciaia are the < wo principal moscjuitoes 
which are such a source of annoyance in Calcutta diirin.L’. the day. 
The\ are ]^urely day feeders aiul I ha\ e iu‘\a'r yet canehl one in 
a room after it has become dark. 

Laivae of Desvoidrd ohlHrlnnis , W’lk., were found in cesspools 
and earthen ])ots ilnriin^ all the seasons, and dm ini; the cold sea- 
son were very j)lentiful in open drains, which ap])ariMit l\- contained 
foul sta;j;nant water The larx’ae of this species liud cesspools \'ery 
suitable for brei'dinc;. They seem to thrive in foul water. 

Lar\ ac‘ of l\)xorliV}icli{(cs itinniscricors W’lk., brc'ed chietly in 
earthen pots and were found in fairly lari;(‘ numbers in such situa- 
tions duriiit; the rainy season. Durini; the other two seasons vci\' 
few were obt aim'd. 

barvae of Mynmivia rossiiy (hies, found o])t‘n drains most 
suitable duiini; the raiiu' season, but diirini; the other two si'asons 
they were \’ery numerous in tanks as well. 

I/irxau' of M v'janyia ladlcnei, Theob., were most common diir- 
ini; the rainy and cold sc'asons, scarcc'ly any having bc'cn .i;ot dm ini; 
the hot season. 'I'lieir princ'ipal bicedini; ,i;rounds wia'e opc'ii (bailee 
and earthen pots. 

The last two s])c‘cies closel\' resemble' oiu* aiiotliei. 'Phc' oid\' 
c'onstant dilTi'rc'iice betw een M. ludfnai and M. eossii is that in tin' 
former the lei;s are si)c'c'kled, and it is doubtlul, as 'riic-obald 
'^ui;i;ests in \'ol. v of his .Monograph ol the Culit idae of the 
W'orld,’’ whether it is reall\' more* than a xariety. 'I'heobald still 
retains litdloa'i in the* i^e'iius Myzomyia ^ Imt Maj. Js. P. James, 
I.M.vS., now re*i;ards it the ty])e of a ne*w j^emis. 

Table VII indicates the* dirfere*ne*e be*twe*en the pro])ortion in 
which the; various kinds (d breeding; places are utilized in dille*re*nt 
localities. This may ])erha])s be* due* in some decree* to selection 
on the part (d the collectors ; but I do not think that it. can 
be* entirely accounted for in this way, in whieh ease* a dilTe*rem'e in 
the lelative* abundane'e of the v arious kinds of bret'diiii; plac e's in 
the dirfereiit districts is indicated. 

Iiarthen pots in most cases ])roved to be the most usual bie*e*d- 
ini; place's. In some cases open drains wen* lound to be (*((ually 
suitable. 

Pairtheii pots wc'ie* (piite common in districts i, ii, hi, vi, 
viii^ ix and x. barvae of every s])ecic*s found during the survey 
were taken from e-arthen jxds, es])(‘cially durini; the rainy 
season. 

District \'i en\'e the* lari;est niimbei ol moscjiiito larvae-, the*n 
came districts i, ii, viii, ix, x, iii. vii, \\ and \' ac'cordini; to the 
number ed' lar\'ae hmnd in e;ach district. 
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From the foregoing remarks it will be seen that not a single 
specimen of the larvae of any species known to carry malaria 
has been found in the fringe area, where malaria is most common 
as far as Calcutta is concerned. Adults of some of these species 
are to be found in houses in the fringe area when carefully searched 
for but they must cither breed beyond the limits of the area, or in 
comparatively large areas of water where the collectors did not 
make proj^er investigations 



TAIUJC r. 


I. BoiiiukHl by Circular Canal, Maniktala Road and Upper 
Circular Road. Includes inany oil mills, ro])e factories, Hour mills 
and bustccs ; tanks very numerous, some of them clean and others 
dirty. 

II. Bounded by Maniklala Road, Circular Canal, Beliagliata 
Road, and Upper Circular Road. Includes vSealdah station vvit,h 
its extensive railway yards, a laii^e j^as works, a lari;e Hour mill, 
an ice factory, and bu.stees. There is «)ne tank which is covered 
with weeds. 

III. Bounded by Beliagliata Road, Circular Canal, Belia- 
i^hata Canal, Coiu'ent Road, Middle Road iCntally, aiul Uower 
Circular Road. Includes Beliav^hata railway station, railway 
worksho])s, pumt)in^ station, Campbell Hospital with a bi^ clean 
tank in its grounds, a big dirty tank covered with green slime and 
water lilies, and ground for entraining rubbish ; the rest is composed 
of bustees with the exception of a small Ivuropcan (piarter in 
the south. 

IV. Bounded by Belijighata Canal, Kankurgachi Chord 
(E.B.vS. Ry.), the line to Diamond Harbour, and Convent Road. 
Includes a small canal of very dirty smelling water running close 
behind a slaughter-house, and the Roman Catholic Orphanage with 
open grounds and a clean tank ; all tlu‘ r(*st is covered with buS' 
tees and small tanks. 

V. Bounded by Beliagliata Canal, the Municipal Boundary, 
New Tengra Road, and Tengra Road. Includes continuation of 
dirty canal found in District IV, with some brackish water tanks 
to the north of it, many hide godowns, tanneries, etc., and some 
bustees. 

VI. Bounded by Middle Road JCntally, the line to Diamond 
Harbour, Tiljalla First Uaiie, Karaia Road, and Lower Circular 
Road. Includes iCuropean cpiarter, cemetery, etc., on the west ; 
all the rest of the district is occupied by bustees with numerous 
tanks covered with green slime, and a few tanneries in the south- 
east. 

VII. Bounded by Kankurgachi Chord (Iv.B.vS. Ry.), Tengra 
Road, New Tengra Road, and Municipal boundary (Topsi Road and 
Tiljalla Road). Includes Mohammedan cemeteries and bustees 
with tanks covered with green slime on the west, aiul more open 
country on the east. 


1 This table has been compiled, siiici: Mr. Paiva left Calcutta, with the 
assistance of Mr. Hodgart, who made the necessary invc.stigatious; previously it 
had been thought that a iniip \vr»uld perhaps have been .sufiu'ient. P. II. <>. 
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VIII. Bounded by Beck Bagan Bazaar Lane, Tiljalla First 
Tyanc, Molvi Aliniad Khan Bahadur’s Road, E.B.vS, Railway, 
(iarcha Road, Ilazra Road, Bally^unge Circular Road. Includes 
European f|uarlers and a few bustces ; many tanks ])oth clean and 
dirty. 

IX. Bounded by Lower Circular Road, Ballyguiige Circular 
Road, Ilazra Road and Russa Road. Includes Port Trust Offices 
with small (U‘pdls lor coolies, large luiropean (juarter, and a few 
bustecs; many tanks, both clean and dirty. 

X. Bounded by Lower Circular Road, Russa Road, Hazra 
Road, Tolly’s Nulla, and Bhawanipur Road. Includes Oeneral 
Hospital, Lunatic Asylum, European (juarter, and bustces; there 
are a few tanks, these including a large munici])al tank which is 
cle^^n and free from weeds. 



25*i to 7-ii-io. 


.S-ii to 2i-ii*n). 


22 ii lo jo-ii lo. 


2;-ii to 2r-iii-io. 


\ r, VIJ, Tank (u;). I, VJI, Tank ('>). Vr, Tank (h). 

n ri, VI, Open drain 1 , II. Ill, Open drain pjo). I, 11 . Open drain (u^). 

II. Cesspit 12). 1 , \ . VI, ? (i;). VI. ? (8). 

1, ri, Ivartlien p«'t (17). 

1 , VI, ? (8). 


Nil. 

Nil. 

Nil. 


It. 


Nil. 

Nil. 

Ni). 

Nil. 

Nil 

Nil. 

Nil. 

Nil. 

Nil. 


\ II, Tank 

Nil. 


Nil. 


Nil. 


Nil. 


VIII, Tank (6). VIJ I, Tank (.•). Nil. 

VIII, ()pcn drain ( 5 j. ii \ill, Opt*n drain 


Nil. 


I, Tarlheii pot (2 lioar I, ( )pon drain ( i ). 
drain). 


Ni.. coU'ietine done during tlii^ |.cn.:d. 





i to 29*xi-09. 


30xi to 1 3-xii-o9. 


14-xii to 27*xii-09. 


28-xii-09 to lo-i-io. 


I i-i to 24-1-1 


VI, VJIT, 0 |MMi ; II, Tank (14). Ill, Tank (y). II, IV, VI, Open drain VJ, Tank (6). 

9^1}. n, \ll, l\\ VI, open II, IV. VI, VII. Open ( 4 ;). ! II, III, iV, VI 


rllic'ii pill ( i'l). 

<Jrain (iTy) 

IV, VI,?(2S). 

drain ( i m;. 

Metal can (17). 

II, Ivartlieii pot (22). 

I, Metal can (i i). 

I, Karthen pot (i). 

V, ? (20). 

; drain (45), 

! I, Earthen pot (S) 

I IV, ? (2). 

Nil. 

f 

Nil. 

1 Nil. 

Nil. 

ftil. 

eii pot ( i). 

Nil. 

Nil. 

Nil. 

Nil. 

,Nil. 

Nil. 

Nil. 

Nil. 

Nil. 

(IniiiMl). . 

• 

, ‘ Nil. ‘ ' 

Nil. 

Nil. 

1, Earthen pot (2) 

drain (;*). 
u pot ( I ). 

VI, Tank (2) 

VI, Open drain (23). 

11, Harlhen pot (^). 

IV, VI, ?(.,). 

Nil. 

Nil. 

in, ? (3). 

i 

;u pot (31). 

I. ( )peii diaiii (11). 

\’l. Cesspit {3"'). 

1, 1 -'art hen pot ( |). 

IV, ? (I). 

11, l\arllieii pot (20). 

Nil. 

Nil. 

1 

M). 

IJ, Open drain 

ti pot (1). 

\’I, Tank ( ;). 

Ill, VI, Tank (4). 

11 , Drain (2). 

I, Metal can (i). 

! VI, lank (4). 
i III, Open drain (i 
1, Earthen pot (ij 

drain t;). 

Nil. 

Nil. 

Nil. 

» 

II, Open drain (i 



Date. 


5-x to I8-X-09. 


19-X to i-xi-09. 


.>xi to i 5-xi-09. 


Culex A 


Culcx B 


^ VI. Tank (12). I, Kartlieu pot (88 uear 

VI, Open drain (2). lank). 

VI, Cistern (lo). 

I, Cesspit (I). 

I VI, Till) (4). 

/ I, II, VI, MavU.eii put 
( 57 )- 

I, II, VI, llartlicn pot 
near tank (4). 

II. ? («). 


Culex concolor 

Nil. 

Nil. 

Toxorliynchites inimiseri- 
cors. 

II, Earthen pot (i). 

Nil. 

Leuconiyia gclida 

Nil. 

I, Earthen pol 

Stegoniyin scntellaris . . 

VI, Tub (1). 

11, J^arthen pot ( :»>). 

Nil. 

Stegomyia fasciata 

VI, Open drain (i). 

VI, Tub (7). 

I, II, b^arthen pot (47). 

II , ? ( 1 ) 8 ). 

Nil. 


Desvoiderj obtiiibans .. VI, Tank (77). I, Ivarthcii pot (3). 

VI, Open drain (56). 

I, Cesspit (10). 

VI, Tub (II). 

I, II, Kartlien pot (53). 


Myzoiiiyia rossii . . VI, Open drain (o). 


Nil. 


Nil. 


' III, Tank (a ]). 

I, II, IV, vi, Open drai. 

M, Cisloni (j). 

1.11. ICartlieii pot (ji). 
i VI, ? ( 3 S). 


VI, Open drain (i). 


Nil. 


JI, VI, ( )pen drain (6). 
VI, ? (I). 

ly, Open drayi (i). 

I, can (3). « 

1, Jviirthcii pot (7). 


VI, Tank (lO). 

IV, Open drain (j). 

VI, Cistern (.4). 

I , Metal can (28). 

I, II, X, Call lien pol 

VI, ? {,). 


VI, Tank (1). 

II, III, VI, ()])eii <lraii] 

I , Metal can ( i ). 

1 , II, earthen pot (7). 

VI, ? (19). 

VI, Tank (36). 

TI. iCaitlieii pot ( j.:). 


Myzomyia ludlowi 


Nil. 


Nil. 




Hot Weather TABLE III. March to May. 




TABLE ly. June to October. 




Cold Weather TABLE V. November to February. 
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Myzomyia ludlowi .. .. 7i'4"^o •• •• •* •• •• -^’5*^0 •• •■ 99’9 



March to May. June to October. Xovembek to February. 





i Percentage for the year .. .. 26*7% j 66*9% ^ 6*3"o | 99*9% 



Hollow 



5(l9'-''’o) '(5'9'-'o) 5(6-5 "cJ 9(11-5%) 33(43-4%) •• 76 (99-6) 




IX. NOTiwS ON krp:sh\vatp:r spoNin^^. 


By N. Annandauc, D.Sc.. F.A.S.B.. Supm'ntrfu/rn/ , 
Indian Muu'um. 


XIV.— Tine OKNKKic POSITION OP S[)o)ioiUii idtiinad' 

111 (lescrihing tlio species which I called Spnii^ilia ultima I was 
struck by its resenihlaiice in ij;eneral slruciuiv to those whicli 1 
assigned to the ^eiius (see luutn. Brit. Ind., I'ycs/h 

icafer Spom^cs^ etc.. \)p. 105, 122, tigs. 19, 2 (>). but as I faile^l to 
find in the parenchyma of the original s])ecimens a singk* liirotulate 
llesh-spiculc, the species was inevitaldy assigned to Spniv^if/a. 
During a recent visit to Tanjore in the Tricliinopoly distriO of the 
Madras Presidency I obtained a sponge which agned closely in 
most characters with Spnn<^illa*' ullijiia but contained manv 
such fleslpspicules. A fresli examination of the type specimen was 
therefore made and, after much hunting, a birolulate spicule was 
found, closely rescanbling those of Cori'ospon<^illa tapidosa. More- 
over, specimens of C . ultima sent me from Travancore still mvre 
recently contain many birotulate flesh-spicules. It is evidmit, 
therefore, that these sjiongcs are specifically idimtical and should 
be assigned to Corvospoiv^illa . The birotulate sjiicmh's of this 
genus are often so few in number that great diflii'iilty is expin ieiuH*!! 
in finding them, and it is by no means imjirolNable tliat ol/un* fr(‘sh- 
w’ater sponges of hard consistency and with gemnuiles in w'liii'h tin* 
s])icules are arranged horizontally may ultimateh', on a critical 
examination of fresh material, have to be assigned to Corrospon- 
ililla. The Tanjore s])ecimens of C. ultima were growing on tin* 
edge of a concrete basin which formed the outflow' of an irrigation- 
channel full (d' very muddy water. The>' were almost blai'k in 
colour and grew' out from their sujiport in llatteiu'd h af-like 
expansions, some of whicli were divided Iiorizont all\' into two thin 
layers by a cliitinous menibraiie. The gemmule-spicules were not 
(juite so irregular or heterogeneous as those of the original '^])eei- 
niens, which were from Cape Comorin, but very few- gemmuli's 
were found and it is ])robable that at the season at which tlu‘ 
specimens wx‘re taken (October) t he outer layer of spicides was not 
fully formed. The newly ac(|uired Travancore sj)C‘cimens wa re 
taken in July and have wxll formed genimuh*s. 

I take this opportunity to correct another error in my volume 
in the “ P^auna.*’ On pj). 54 and 121 it is stated or im])lied that 
the megascleres of the Bornean ^^ynm^c Tuhella vesparinm are s])iny. 
Tliey are perfectly smooth and an? distinguished from tlio.se of 
the Burmese 7 '. vcspariaidcs b\ their stc niter form. 




X. NOTES ON PEDIPALPI IN THE COELEG 
TION OF THE INDIAN MUSEUM. 


By F. H. GraveIvY, M.Sc., Assistcvit Superintendent , Indian 

Museum. 

III.— S()l\rE NEW AND IMPEUFECTEV KNOWN .SPIvClKS OF 
Hypoctontjs. 

With the exception of II. andersinu\ Oates, and II. stolie:.kae 
n. sp._, all the s])eciniens on which the followiip^ <lescri|)li()ns an 
based have been added to onr collection dnrinj^ the last year 
Figures will be published in a sul)}^c(iuent ]:)aper dealing with tlu 
Oriental Pedipalj^i as a whole, in which also I propose to dis 
c uss generic delinitions in the light of the facts heie published. 

.1 . -Species •ci//i tihial spurs on the last pair of Ici^s onl\. « 
II . d(twnae, n. sp. 

This species is abundant on the* ea.sterii slo])c‘ of tlu‘ Dawn; 
hills in the Amherst District of E<)wor Ibiriiui from vSukli ne;ir tlu 
to]) of the range to Thingannyiiuiung ;it the bottom. I obt;iiiu‘(i 
a single s]jecinien fnnu Misty Hollow nc*;ir the top of tlie westerii 
slope. It m;iy, peili; 4 )S, be* found over the whole of both slopes in 
tile rains.' Tlu* presence of a distinct tlu)uglj faint ;ind inconp 
])lete ridge ’oetween the eyes might sc*em to indic';ite Unit, tlu 
species ought to be placed in the genus rhelyphonus. In ;dl otlua 
respc*(:ts, li()we\a*r, it is ;i ty])ic;ii Ilvpoctonus. The loriii of tlu* 
libial apo])hysis of the nude es])eei;illy is tlnit of ;i II ypifclonus ;iml 
not a 'rhelyphonus. 

Description. -- . Eeiigth of car;i]);u'e p’5 - io*5 mm , nniximuin 
breadth ~b nini. Colour bhick above,, witli reddislubrovvii 
legs ; beneath the body and arms are redder though darke r tliaii tin- 
legs. Carapace usualiy smooth in front .and at the sidc-s, more or 
less transversely rugose behind the nu‘di;in ])air of c-ves which eyes 
are sejuarated from one another by a ridge whose width is .about e(|u;d 
to the diameter of each eye. Behind this rugose are;i two coarsely 
granular bands extend b;ickw;irds, one on either side of a median 
furrow of varying distinctness, each of them separated by a some- 
what narrower smooth band from a distinct though not very stiong 
granular ridge which extends forwards from the lateral eyes to- 
wards the median ones as in the genus ’riiclyphonuSy disai)i)earing 
about halfway between the two. The whole c)f the posterior part 


• My collections were made towards the end of November only. 
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of the carapace is j^ranular. Terga of abdomen finely granular. 
Trochanters and femora of second to fourth legs and tibiae of 
fourth legs granular above, the femora becoming smooth distally. 
Aljdominal sterna finely and closely granular at the sides, finely 
but less coarsely granular between the muscular impressions on 
the fifth and sixth (fourth and fifth visible) segments. Ann and 
hand normally smooth and polished throughout above with only 
a few s]>arse ininctures * Trochanter with five strong teeth al)ove 
and two below, the space between these two sets of teeth armed 
with more or less distinct rows of small denticles : fcmui and tibia 
rather large, the former armed with a stout spine below and the 
latter with a more or less distinct denticle (sometimes obsolete; below 
ai^d a conspicuous conical process (sometimes double) at the base 
of the apophysis above; apophysis triangular in section, broad 
and fiat above, strongly grooved along the anterior face, trun- 
cate distall^^ upper anterior margin slightly concave, i)osterior 
margin slightly concave proximally slightly convex distally, the 
former margin meeting distal margin in an even cur\'e, the latter 
in a dentiform acute angle, distal margin arined in addition with 
one s])iniform tooth. Inner margin of hand denticulate through- 
out and concave at base of fixed finger: fixed finger denticulate on 
both sides ; moveable finger long and oveiilx curved ; hand armed 
at bjise of moxeable finger wilh two stout s])ines of which the 
antcaior is remarkably large, h'oot of anteiiniform leg e\’idently 
\'ery liable to injury ami specimens with an abnormal numbia' ol 
joints on one side at least are al)midant, the long terminal joint 
being a])])arently the first to l)e legemuated since it is always 
j)iesent when the appendage is healed ; normall\' the joint> are 
moderately long, but the ])ro]>ortions they bear to one anotlna- are 
not altogether constant 

s' . Size, colour, and general texture of integuments as in the 
male. .Vrm and hand much sniallca than in male, tibial aj)oph\sis 
tiiangular. with a simple denticle at base, two niori* just below 
apex, and a row along anterior margin ; '-econd (i.e. first \d^ible) 
abdominal sternum more than twice as broad as long, ])osterior 
margin slightly concave on either side, being moderately produced 
in the middle line with the convexity thus formed broadly 
rounded . impressions \eiy faint, a])])areiitly four in number, one 
j)air situated close together with another ])air even fainter outside 
and slightly behind them tinged with a faint gia-yish streak; 
immediately behind the central pair the sternum is clouded with 
black ; the concave ])ortion of the jrosterior margin on either side 
of the median lol)e and immediately behind the outer impressions 
is likewise blackened 

H. hroicni^ n. sp. 

The following description is based on the examination of a 
single s])ccimeu found by Mr. J, Coggiii Brown at Parni, Monglong, 

• In a single speciiiieii the arm and hand are slightly dulled by a very fine 
rugosity which is most marked at the base of the tibial apophysis and fixed finger. 



I()i2.] V. H. (tRAVI'j,y : Xatcs oit Pedipalf^i. 

Hsipaw vState, Nortli Shan vStates, np])er Riirina. 1 'Ik- species 
is very closely allied to the precedinij: and may he only a variet\ of 
it ; but until the male is found this (juestion cannot In' settled. 

Description.— .v . Unknown. 

9 . Length of carapace S ’5 mm., maxinium hreadlli 5 iinn. 
Texture (d' intejj;unients as in 11. diucuiic, ])Ut with tlie median 
finely punctured areas of the fifth and sixth abdominal sterna veiy 
narrow. T,egs of a much darker colour than in the ])rc‘C(*dine: 
s])ecies, the coxae and trochanters above and the femora l)ein,e; al 
most black. .\rm and hand as in the precediinj; species. vSci'ond 
(first visible) abdominal sternnm a little less ])rodiuvd behind than 
in that species, the posterior marL;.in beinv^; almost straight on ea('h 
side instead of distinctly concave, otherwise the same 


H. (Uidcrsi^ni (Oatc's). 

No s])ecimen of this s])ecies appears to have bt'cm found since 
( )ates f)ri|Lj;inail>' descrilied it from two S])ecimens obtained b\' tlu‘ 
\’unnan b'xpedition. The badly mntilatc'd speci’nu'ii \vhi('h he 
described as the female cannot, I think, be mature', and tlu' fc'inale 
of the species must be reejarded as still unknown, tlu' descriplion 
of an ininiature specimen of llvp'uionus beini; wortliK'ss. 

The male, as is well shown in ( )aU‘s’ figure' 1 iSS(), ])1, II, fi^. 
rj) is one of the most distinct speeic'-; hitherto (K'sc'ribed (thou, eh 
I'losely allied to //. cl/isi d(‘scrii)ed below). :ind il is dilhcnll to' 
see how Krae])elin (T'S() 7 , p. |o, and p. 2.;i) could possible 

conn: to ree;ar(l it as a varietv of //. /e;'/// >s7/s. In realilv it ninst 
bt' classed witli Krac'jielin’s //. iiiistrolnchus on ac('onn1 of tin' 
presence of tibial spurs on the bi'^l ])air of lei^s onlv.' As Oit(‘s 


I H. lo\irl^c/tiii, Simon , also {() thi'i .ur<»u|) Siiiion’.s (l.scnphoii ol tiji 

s];cfic.s (i<;oi,pp. 77-Sj is inadiMjiiatt.’ .iiid liis slal<MiH'!it dial M is « io^rh' rrliicr] 
to//. wM — more .so, Olio i s led to .issiiim* tli.iii to .my oUk*!' Iciiorv;i stxrics - is 

misloading. Tlie typo spccnufiis joii • mat nr«- spr»iim-ii and sev ral v'oimp) li . .m 
Bnkil < '.oah , in tlio Slato of j alor (Siamos»‘ M.ila v States) at an altitiid,- <.l I«s,s 
tlian five liimdrod f<‘i*t above se « lov«'l |1 am indoblod to Dr. Auiiarnlalc' lor tin- 
('••rreot .spelling (>f tins loealily togetlei with niformat ion .e, l d t In* alt it int- .a 
u liieli he obtained the ^pL■ im< ns I, have been sriit me lor examination b\ .Mr 
I )<nica.st(;r , the Curator < f the Cambridge .Mn^'*mn.to the eollcel n)n oi nliieli lin-v 
belong; tliey may be rede.sei du-d a.s follows 

f. Length of eaia])ae<* ii mm., m iximimi bn-adtli oi .arajrma* o mm. 
Carapace more <‘xtensively giaimlar uni rngose di.m in H.r/lr^ (sr- b(Iow) 
granulation of legs we.iker. Coloiii mm h as m that spi-eies but slightls dail;<r. 
Aiiuaiidhainl n-.sembliiig tlnjse of th - female ol If •Ih.i m all pi»iiii^ e\(r))l 
tlial the lif)ia and hand are somewhat more elongated, eai h Indiig alionl i t times 
a.s long as bioad. I'he <mtermost fo'»th r)t the tioehant<*r ol tin right arm is doiibh- 
in the only mature sjii citnen 1 have .seen, but tliii is no d(jnbl an abnoimabty 
it does nut oeeiir either in the lett arm or in any of tin- young speeimeiis. Sei mid. 
(i.e. first visible) abdo ninal st'*rnuiii abo’t twice as broad as long. ])ostt r!oi 
margin on each side perceptibly but vi*ry sliglitly more concavi* than in //. il/m, 
the rouinled middle portion somewhat h ss obtuse but .s< arc. ly jirodneed. )mpr<.-.s- 
sions very ob.scure, apparently four in number ai ranged in a curve op])0.site tin- 
rounded midflle portion of the ]>ostcrif>r margin with wliich they enclose .a broadly 
uavicnia-shaped art'a. the ouli-r pair o£ impre.s.sions tinged with black, 1 ibial 
spurs confined to last pair of legs exce])t in the one mature specinicii in which one 
is al.so present on the second (but not third) right (but not lelt) leg, whieli is clear- 
ly an abnormality. 


>0953 
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makes no mention of this feature and as only the female of 
H. gastrotrichus is known, it is not to be wondered at that Pocock 
(1900), though he refused to follow Kraepelin in regarding 
//. andersoni as a variety, did not succeed in placing it correctly. 

H. cllhi, n. sp. 

Mr. C. Iv Milner, of the Indian Forest Service, to whom I 
wrote in the hope of obtaining the unknown female of H. 
sylvaticus, sent me some time ago six specimens of Hypoctonus 
collected by Mr. Ellis in the Zigon Division (Burma) under rocks 
during blasting operations in connection with a road in the 
Ypma north-east of Zigon town. Three of these proved to be 
H sylvaticuSj whilst three (one male and two females) belong to 
a new species closely allied to H. andersoni. 

Description — . Length of carapace 8 mm. , maximum breadth 

4*5 mm.; colour of body and arms dark brown above, that of legs 
pale brown ; surface of carapace smooth at sides and transversely 
rugose in middle in front of lateral eyes, finely granular through- 
out behind, incompletely grooved in the middle line ; terga of 
abdomen finely granular throughout; trochanters and femora of 
of 2 -4th legs and tibiae of 4th legs finely granular above ; anterior 
lialf of hand (inely granular below ; posterior lateral angles of ist, 
whole of 2nd, jrd and 4th. sides of 6 — 8th visible abdominal sterna 
finely and closely punctured and more or less transversely striate ; 
rest of surface of body and appendages smooth and polished or 
sparsely ])unctured. Arm with a cons])icuous denticle doisal to 
the coxal process which is rather long and slender ; up])er margin 
of trochanter entirely without teeth, anterior surface with two or 
three vertical rows of denticles, one olxsolete tooth tm lower 
margin; femur very s])aisely punctured, rather slender, its free 
inner edge about equal to anterior margin of trochanter, one 
obsolete denticle on lower side ; tibia also very s])arsely punctured, 
stem of tibial apo])hysis slender, lightly curved in the middle, 
expanded on the anterior edge c)!’ the upper side at first gradually 
then ver>' abruptly into a flattened and downwardly curved blade 
which ends abruptly just before the narrow pointed extremity, lower 
edge of ])osterior side likewise expanded below the tip but thicker 
and the ex]iansioiuu)wliere abrupt ; hind margin of dorsal expansion 
not produced backwards as in H. andersoni. Hand somewhat mas- 
sive ; fixed linger very broad, its inner margin strongly convex with 
the distal half very hairy, outer border finely denticulate ; moveable 
finger with strongly curved and somewhat hairy basal jiortion, 
grooved along upper and lower and less strongly along outer margin, 
and followed by an abruptly defined distal portion which is 
straighter, slenderer, smoother, and sharply pointed at its extremity. 

$ . Length of carapace 9*0 — q’ 5 mm., maximum width of 
same yo mm. Colour, granulation, etc. as in male except for 
absence of all granules from lo\ver surface of hand. Coxal process 
of arm shorter than in the male, with denticles above it less 
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conspicuous ; trochanter with five long marginal teeth above and 
two stouter ones below, anterior surface with rows of denticles as 
in male ; femur much shorter than in male, armed with one tooth 
on lower surface, with or without a smaller one above ; tibia and 
hand each about as broad a^loitg, former larger than latter ; tibia 
with one tooth above at base of apophysis and one below close to 
anterior margin ; hand with two teeth below, the anterior and 
larger one close to anterior margin, the other immediately behind 
it; tibial apophysis with two teeth on posterior side near a])ex, 
very strongly toothed on anterior side ; inner side of hand (includ- 
ing fixed finger), hardly ])erceptibly concave, toothed throughout 
except close to base and distal extremity, apposable margins of 
both fingers more finely denticulate except distall y when^ they rfre 
smooth, moveable finger shorter and less strongly curved than in 
male, its lower margin strongly denticulate. Second (i.c. first 
visible) abdominal sternum twice as broad as long, posterior 
margin not ])roduced, being practically straight on each side and 
very obtusely rounded in the middle: anterior margin raised up to 
form a strong transverse ridge in front of a pair of large and (leep 
circular ])its situated not far from one another on either sidi* of the 
middle line. 

B. -Species a'it/i tibial spifrs oii both third and fourth pairs of lee^s. 

If . oatesii^ Poc. 

Of tliis s])ecies only tlie male has as yet been (U'St'ribed. Mr. 
0 . Mackrell of the Lungla (vSylhet) Tea Co. has howev'er siuvecaled 
in obtaining both sexes for me from >Shainshernager, vSylliet , 
at an altitude of about lOO feet. 

Description, -cr. See Pocock, i()()o, p]). ii^ 

9 . fA'iigth of thorax lo min., inaxiinnm brc'adth 
Colour and texture of integuments as in male, (*\ei*j)t that tlu* 
arms are not so strongly granular and the anterior abdominal 
sterna are not rugo.se at the sides Trochanter as in male but with 
teeth of upper margin longer and shar])er, the anterior margin 
moreover meeting the inner margin in a somewhat sharper angle. 
Femur much shorter than in male, armed with oiu- small tooth 
above and one long one below ; tibia and hand as in U niale of 
H. ellisi. vSecond (i.e. first visible) abdominal sternum .si'arc'ely 
half as long as broad, ]K)sterior margin not abnpMly ])rodu('ed in 
middle; one ])air of distinct circular im])ressions jiresent. 

//. syh'alicus, Oates. 

Of this species only the male has as yet been cUseribed. I 
am indebted to Mr. C. R. Milner lor specimens of both sexes 
which were captured for him by Mr. h^lis under rocks in the Zigon 
Division (Burma) in the Yoma N. Is. of Zigon town during blast- 
ing o])erations in connection with a road. 

Description. — 'f , See Oates, 1889, pp. 9, and Pocock, 
1900, pp. 115 — 6. 
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The colour of the legs of the Indian Museum specimen are 
uniformly pale as in H. saxatilis, but the specimen agrees per- 
fectly with H. sylvaticHs and not with //. saxatilis in structure.' 

9 . Length of carapace 9*0— 9*5 mm. ; maximum breadth 
5 mm. Colour and texture of integuments as in the male except for 
the absence of any sign of the extraordinary rugosity of the sides 
of the anterior abdominal sterna found in that sex. Trochanter 
of arm with five distinct teeth above and two below ; femur 
shorter than in male, armed with several strong granules on the 
inner side above and one tooth below ; tibia and hand as in the 
preceding species. Second (i.e. (irst visible) abdominal sternum 
.scarcely half as long as broad, distinctlv and more or less abruptly 
pnoduced in the middle ; one pair of distinct but very broad and 
shallow circular impressions present. 

//. stoliczkdc. 11. sp. 

'The three specimens ( , Q , and jnv.) from which this s])e- 
cies is described are all from Pimkarbari, and are apparently 
those from that locality referrtal to hy vStoliczka pp. 127 

and 17,1 -176) under the name Ilicly f>lionus (conf.) (DV^nstiis. 
pates (a(S(S(), ]). ()) states that these are referable to the young of 
( ■rof>roc/ns ass(Uficnsis, a species which they resemble in the pres- 
ence of a tooth on the inner side of eacli coxal proce.ss of the arm. 
Of the ridge between the median and latca'al eyes there is howex er 
no trace. As the species is obviously rclatcal to forms belonging t(j 
the Ihirinese genus Ilypoctonns (especially //. iCood’-niasoui) and 
not to those of the v^outh Indian genu.s LahocJiirus I ha\'e referred 
it to the genus Ilypoctonus in .spite of the presence of teeth on 
the coxal ]nocess, although this will necessitate a revision of the 
generic definition. 

Description . — re. Length of thorax nun., maximum 
breadth 7 mm. Colour dark brown throughout. Carapace 
granular (almost spinulo.se) throughout, granules coarser in front 
than behind ; trochantens and femora of 2 -4th legs and tibia of 4th 
legs granular abox'e ; arms, except their coxae which are striate and 
s])arscly punctured, and inner .side of remaining joints strong- 
ly granular, abdominal terga also granular throughout ; abdominal 
sterna granular at sides only, thosi.‘ »)f the first three \antrall3’ 
visible segments being much more coarsely marked than the rest 
and almost rugose. Coxal process of arms with one or two more 
(U' less distinct teeth on the inner margin near the apex and some- 
times one on the outer margin also, one tooth also dorsal to base 
of coxal process ; trochanter armed with one or two teeth below 
and fne somewhat obscure teeth above, anterior surface with 
rows of denticles ; femur moderately stout, its free inner margin 

' This is not the only case in which I have found the colour of the legs to be 
inisloading. Structure I believe to be alone reliable. 

The two arms of the singU* specimen before me differ greatly in the extent 
to which they are armed with spines and teeth. 
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({uitc ns loii^ as anterior margin of trochanter, vvitli or without 
one strong tooth below ; tibia about as wide as long, stouter than 
femur, one small tooth below close to anterior margin at base of 
moveable finger, front margin oblique, the inner side above being 
about 1 1 times as long as the outer; posterior side of tibial 
apopliysis curved, slightly expanded dorso- vent rally at the end, 
lower anterior margin produced towards tlie hand to form an 
extensive ])late widening gradually from its commencement at about 
\ of the distance from the base of the a]K)physis to its extremity 
and terminated abruptly a little l>efore the* end. Hand vt‘ry thick 
dorso-vciitrally on the outer side; inner side thin, widely excavate* 
at I'jase ol fixed finger, the excav.ition exactly fitting the 
ventral plate-like expansion of the anterior margin 0! tin* tilfial 
apophysis when the two are brought together; fixed linge*r broad, 
rougldy parallel-sided, almost vertically truncate distally ; moxe- 
able finger e'vcnly curved, the apex crossing beneath the mov'eabh* 
finger when closed, and apposable to extremity of plate-like e\])an- 
sion of tibial apot)hysis. 

? . Length of cephalotliorax 10 mm., maximum breadth of 
same 6 mm., colour nuK'h ])aU*r than in male ' and granulation 
weaker throughout. Coxal ])rocess of arm as in male; trochanter 
with marginal teeth well develo]>ed ; fi‘inur thinner and prd])orlioU' 
all>- shorter than in male, armed with oiu* weak tooth ai)ova‘ and 
one very strong one below; tibia and hand scarex'h' longer tlian 
broad, armed as in //. cUisi, II. auunl-niasoni , etc, vSecond (first 
\fisible) abd<)min<al sternum about twicx* as broad as long, ndddle 
of t)osterior margin somewhat abruptly produced, surl.'u e tiaverscfl 
by a fine groove* (.*xtending slightly forwards across the jniddk'-line 
from about the iniddU* of eai:h half of this margin, a single pair of 
moderately distinct eiretdar ini])ressions situated about hall-wa\ 
between this groove and the anterior margin of the segiiient . 

IV. XKW OKIKNl'An TaRTAKIDI'S. 

^c/it Kottns (s', sir.) c(!t'cr)iic(flii . 

Locdlilv. -This species lives under stones in the di-pths of the 
larger of the two famous Inirm or Khayon cavi‘s m‘ar Moiilni(‘in 
where I obtaiiieel two speeinieiis, both adult leniales. I also saw. 
but failed to ca])ture, some immature s]>ei'imens, ])robabIy ol the 
same species, that weia* li\fing under stones in a erevi(‘(‘ which 
forms the api)roach to an ui)per entrance of the small ( aver. 

. rnknowii. 


i 1 believe that the C(jl«)ur of these aiiiiiials is some extent aff'-etcU not only 
by aj 2 ;e and bv the recency of the last moult but also by the mode of preservation 
(e g. the strenj^th and nature f)f the spirit) t-mployed. Tn the ])fcsent instance, 
however, in view of the small si/.e of this specimen in C Jinparison with the male, it 
probably indicates that the spciimen is ‘scarcely mature ; distimlive chaiacters oi 
the anterior abdominal sterna are already aevcloped but they will probably be* 
found to be intensified in perfectly matured specimens. 
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9 . Ceplialofliurax . — A well-defined pair of white eye-spots 
present: cephalic sternum about two-thirds as broad as long. 

Arms . — vSliglitly less than half as long as the body. Anterior 
margin of lower part of trochanter straight or slightly concave, 
meeting lower margin in an angle of about bo"". The lower angle* 
of the femur about equidistant from basal and distal ends of the 
upper margin of the joint or a trifle nearer to the former than to 
the latter. Patella a little more than twice as long as deep; claw 
about half as long as up])er margin of tarsus. 

J^'irst IcL^s. Very long and slender, nearly half as long again 
as body. Coxa terminating behind bast* of trochanter of arm. 
Pemur a littU* longer than tibia, tibia a little longer than foot 
(aloout one third as long again). I'oot nim* or t(Mi timers as long a- 



l-'ool «»1 lir.sl leg of new Orienlal Tarlarirlr- ^ o >. 

A. .S'< /// .ojn/i s' ( s .<;li .} ciii'iu ni( oin .. 

I>. Si III (/ i ithyteu'^) yreem ; . 

C. Si hi oimi^ (Tn'thyreifs ) k/iai . 

ilc'-p, deepest at end ol metatarsus; second nietalarsiis a lillh* 
longer than sum oi tivi* ]>roximal tarsal joints; terminal t ii'^al 
joint not (}uite as long as sum ol three proximal ioint - and about 
two-lifths the length ol the whole metatarsus. 

bourtJi le'^s. --.About as long as body; fuiiin twi.-Ufths as 
deep as long. 

I'liil. -Short and stout, little more th in three times a-^ lung as 
deep, four-jointed, the two proxima’ joints together a1)out ihree- 
liiths or a halt t)l the leii;gth of the two distal joints together. 

i'oloity . — The general colour is grey-gieeii. ]^aler btdow than 
above. The membranes l)ct\veen the scleritos are white and \ erv 
conspicuous as in A. [TntJiyrcuA viitatus. allhough tlie sclerites are 
not as dark as in that species. The distal part of tlu* ehelicerae 
])Ut not of the other a])peiidage- is re<idish brown. 

Leiu^fli. About 4 mm. 
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This species is not very closely related to any hitlioito 
described. It resembles Simon’s a i^roiip in the proportions ol 
the claw of the arm and the foot of the first h'g, but not in those 
of the tail. 

Sc/iiionins {s. n/;.), n. sp. 

Locality. — Chaibassa, wlicrc a simple immature* spcciiiu ti wa^ 
obtained amoiii; stones on the shaded side* of an old (juarry. I do 
not think it advisahh* to desei iln* thi< ^])c‘e'ii‘^ till inalnrt* ^pe'e'inu iis 
are found. 


Sell 1 1(0): Us ('rn/liyycns) i^yccm. n. sp. 

Locali/ics. ]\li. Iv hk ('fit‘en found the tvpe s]>(‘eiinen nndi'i a 
stone at Ainhalanj^oda, vS. Province, Ce'N'lon, in company with 
J milryjih's qiiadvicc . He has also st‘nt me a sjieeinien e'aiijaht in 
the eoin]n)nnd of the Museum, Coloml)f>, on Jiilv acuh, 
rnknown. 

?. ('cpholothorax.- \\\y s\)o\^ ab.sent ; ei‘phalit‘ sitinniii 
rather more than three-fifths as wide as lone, 

Ay)ns. About half as lorn; a< bodv. Troehantei with lowei 
front aiii^h* (about reo ) lounded and ineoii'-pitmous, anli'iioi 
inari;in convex. Lower ani;le of femur also ineonspienons. alxml 
e(iuidi->tant from basal and distal emL of npja'r marr;in. Patella 
rather more than twice as lon.e as deep (about two and a hall 
times). Claw scarcely half as loni; as np])ei margin of laisus. 

h irst — .\boiit as loni; as bod\’. Coxa terminal in-.’, a 
little behind base of troehantei of arm. h'emnr somi'whal loiie,ei 
tlian tibia. I'oot about li\ c*-sixths as lon.e as t ibia , and about l<*n 
times as lon;e as deep, deejiest at end ol metataisus: siMoml 
metatarsus seareel\' as lone, as sum ol lirsl live joints ol taisus, 
terminal tarsal joint somewhat longer than three pioximal tai -«al 
joints toy.elhei and (piile t wo-t hiiaL a'^ lone a-^ whole- me! at a i --n . 

LOurHf Ic'.'s. Alxnit as lone, a^ bod\- ; lemur Iwo-iillhs asd-ap 

as lone. 

I'dil. llroken in both specim -iw. 

Lolonr. llrown. 

Loic^lh. .Mxnit ; mm. 

d'liis s])e‘e’ie-< s<*eins to stand neai(*rto x. ( / .) ;/a'./es//r, 1 ha ii io 
anv otlu*! included in Hansen’s table (ipo^, p]». =^\- 

Silii'Dijiiis {'I'rithyrcus) hlhiracpifrcnsr. . n. ']). 

Locct/ily. Kharaepui in t lu* Midnajxn'e subdivision ol in neal 
where a sinele leinah* was eolleeted bv Mr Ilodeart. 

. Unknown. 

. . L c phidolliorax . — hiye-s])ots ab'^ent ; ( cplialit ^It rnnm 

about thrc'c ({Uarters as broad as lone. 

-About three-fifths of the leneth of the bod> . Anter- 
ior marein of low'er part ol troehaiiter sh’ehtlv eon vex, nieetine 
lower mar/an in an ol)tnse an</h* (ab^iut i K)^j. Lowei marein 
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of femur rounded. Patella about two-fifths as deep as long. 
Claw not quite lialf as long as upper margin of tarsus. 

Fir si le^s. -bong and slender, slightly longer than body. 
Coxa terminating behind ]>ase of trochanter of arm. Femur 
slightly longer than tibia, tibia longer than foot. Foot about 
twelve tim(\s as long as deep, dee])est at end of metatarsus; second 
metatarsus scarcely as long as sum of five proximal tarsal joints; 
terminal 1 arsal joint slightly h)ngcr than sum of three ])roximal 
tarsal joints, and about threedifths of the length of the whole 
metatarsus. 

luuirth Ic^s. Somewhat shorter than laxly; femur a]>out two 
and a half times as long as deep. 

o 'rail. Al)OUt six times as long as flt't'p. four-jf)inte(l as in 

ScJn‘:<nnus s. sir., the distal joint al)OUt one and a half times as 

long as tile sum of the three proximal ones. 

Colour. Hrown. 

Lcui^lh. About i.'5 mm. 

This species differs from all hitherto (U'seribed in Iheconibina- 
1 ion of a divided ser-ond thoracic tergite willi a four-jointed tail; 
there setmi inoreov(*r to Ix^ indications of a division of tlv long 
distal joint into two parts, though of this I am not Cin tain. 

Siliijninis ( I ri/liyreus) . m sp. 

IjH'dlitw -Pass betwc'cii Chaibassa and Chakardharpur in 

Chota Nagpur. I obtained a few immature s])(‘eimens under 
^toiu'.s in tlie bed of a small stream in the jungle. 



IJST OI' MTh: 

:R.vTrRh: richcrrici) to. 

hSr.;. 

vStolic/.ka . I'. 

'■ Notes <in the Indian siieeic's of 
Tlh'fv/^Iunius." J. A. vS. B.. xiai 
(2), ]>p. 12O— 14;,. 

I SS(]. 

Oates, Iv \V. 

On the s])eeie's of 'J'hrivpliouits 
inhabiting C(mtinental India, 
Burma, and the Mala\' Pemin- 
sula.” J. A. S. B.. i.\ii (2), pp. 

I -i(). 

iNu;. 

kraepelin K. 

" Revision der Uropygi. Thor. 
(Tlu'lyphonidae, auet.).” Abh. 
\’er. Hamburg, x\ . No. 1. 

iS()(n 

Krae])elin, K. 

Seorpioues uml Pealipal])!. ’ ’ Das 
Tierreich, yiu. 

1000. 

Poeo('k, R. I. 

“ Arachuida. ’ ' Fauna of British 
India. 

I()Ol . 

Simon, 1 C 

“ Araedinida of the Skeal Expedi- 
tion.*’ Proc. Zool. vSoc. bondou, 
PP- 15 - '^ 4 - 

iqo.^. 

. Hansen, H. J. 

In Han.sen and vSoreiisen’s “The 
Tartar ides, a Tribe of the Order 
Pedipalpi.’' Arkiv for zoologi, 
II, no. <S. 



XI. DK.SCR TPTIOX OF A NM* W vS P 1<; C I I'. S ( ) I' 

R H S 1 1 W* A T I* R C R A i; I ' R ( ) AI 
SOFT II RN I XD I A . 

I>y J. R. IliCNDKKSox , S n i n/i'in/rfi/ , 

Mifdnis Govcnuncut Mitscitni. 

P.\KATi:i.PUrSA (PlOTl'.l.rHUSA) M \I. \ I? \kK' \ . N. ST. 

CarapiUA* iii()(k*raP.‘lv (lat , its Kaij^lh about tin or- lourt Iis*t h/ 
'^realist l)i\‘acltli. its ik'pth alxuil lialf lla k‘n'.;tli. kiulrr :i Inis 
tiu' surfaru is smi to ho niiiiulc‘l\' jiittod. and tlioio aro lino 
(»hli(|uo stiiao noar tlio laloral l»ord(‘rs ; tho stri io aro lainlosi 
I )ostoriorl\’ . and holiind tho short antoro latiaal hoidor (»1 iho 
oarapaoo thev outvo downwards and loiwaidson to thoiindoi- 
sniiaot of tho Inaiiohial aroa. d'ho antinior siriao aio linol\ 
onandatod. 

koroii'al i;roovt' liniitod to a wi lhdoliiud noscxaitio d(‘|)rc‘ssion 
lonniina tho p(>stoiioi honndaiy of tlio nu-soyast ri(' .tioa ; on 
oithor side ol this I'rosoont , aliont (jiiartor ol tho wa\' hac'k fioni its 
ti]). is a s(anowhat ill-dofiiud wliioh passo> haokwards ainl 

outwards foi a short distanoo d'ho ])o^t Irontal nio^oyastiio 
furrow is wrlU(krmod. and laintlx' hituiaato jiostoiioih. 

iMont slii^ht ly inoro t hail t w o li ft hs t ho i;! oat (‘sl ])ioad!liol llio 
oarapaoo. ‘'troni^lx' doiloxod, and witli tin* inaridn almost stiaiyhl. 
Potli tlio front and tlio uppor oihilal maiyi^* ha\'o a oltaih 
dolinor] olovatod odyn-. Oiitoi orbital amd‘‘ nnahaatoK proud 
nont lowor or’oital niaii;in olox atod, and ruiol\ oia nnlat o<l. 

Ant oro-lat oial boiaUasol tho ('arapat'o shoi 1 , but woll di-fm d. 
ami fiintly c'umiilatod ; latoral o!>ibi aiu'hial tooth small and 
subaoutco 

b'pi|L<astrio (*rosts soarc'oh' dist im^uisjiablo as distinot oIo\a- 
tions, but rc'prosontod by obliijuo faintls' orodod patoli'*- on oil hor 
sido of tlio meso^astrio tnrrow. Post-orbital oio>ts low, but fairly 
distinot- c'oninumoin;a at a ])oin1 noarlv behind the iniior orbital 
an!L;lo. 

vSixth soi;mont o! tho malo abdoima; with its proximal and 
ddstal ends ])raotioall\' of (-(jual width, but tho soL;inon1 sliojitk' 
narrowor towards tho middlo ; tho lour;!!! oi tho sc^inont is ;yroatoi 
than its liroadth. 

Antcmnrd tlauollnm \’ory short. 

Torminal joint r)f iiiandiimlar j)alp bilobo<l. 

Exo])odito of tho oxtornal maxilli])ods roaohin.o. tho ndddlo of 
tho moms, and prcjvidod with, a w'oll do\'olo])od llaL;ollnm. 'I'ho 
ischium is smooth and not t^roovod. a very !aint hollow. bi‘st sc on 
at the jiroximal end. boin.14 tho solo rojirosoiitativ c of tho n aial 
groove. Tho morns is much broader than loni;. 
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The clielipccles are unequal in the adult male, but not 
markedly so ; in the female the disparity is but slight. The 
merus and carpus, ])articularly the former, are squamulose on the 
u])])er surface, while the hand is practically smooth ; the spine at 
the inner angle of the carjms is well developed. The fingers in 
adult males are shorter than the palm, and somewhat unevenly 
toothed ; they ga])e slightly when closed, while their tips are 
horny and somewhat l)lunt. 

The legs are a little longer than the smaller cheliped. and their 
joints, i)arli('ularly the three terminal ones, are l)eset with rows 
and tufts of setose* hairs. The dactyli are armed, above and 
below, with \a*llow setose s])ines, a few of whicli are also seen on 
the ^propodi. ' C 9:2 3 

The colour of recent spirit si)ccimcns is bronze green above, 
with the undersurface and c!ieli])edc‘s yellowisli. Tlie distai 
halves of the fingers are pale brown. 

dimensions of the carapace in a male : length i ; mm. ; 
breadth 17 mm. ; depth 6 mm. : width of front 6*5 mm. Dimen- 
sions of cara])a('(‘ in a female (the largest specimen taken) 
length if) inni. ; breadth 21 mm. ; (U‘j)th () mm. ; width ol front 
tS mm. 

This s])ecies can be readily distinguished from the other 
s])ecies which Alcock (Catalogue of tlu* Indian Dec.ipod Crustacc^a 
in the collection of tin* Indian Museum, part I, fasciculus II, 
p. lot), iqio) assigns to his subgenus Liotrf f^Inisif . In L. hevis 
(W'ood-Masoii) from Assam, tlie carapace* is more convex, the* 
j)ost-oibit.'d crest is fainter, and the* ;)ost-frontal groove shal- 
lower; the* ischium ;.f the c*xternal ma.xillii)eds is longitudinalh' 
grooved, and the U‘ngth of the* sixth segnu*nt of the* male alidomeii 
just eepials its distal bre*adth. h'rom L. anstrina^ Alcock, tlu* only 
s])ce'ies hitherto known to oceiir in Southern India, with which it 
agreos as regards the* long sixth abdominal se*gnient in the male, 
it can readil>’ lx* dilTcrcntiated. In A. uustniui, the* front is dis- 
tinctly bilobed, ami tlu* post-orbital crest is \e*ry faint, wdiile the* 
ischium of the exle*rnal maxillipe*ds is longitudinally groove-d, Iji 
riiricolcl fyhii Si! Ciun f^cs/ris ^ Alcoe'k. fremi ilengal , there is a similar 
arrange*nu‘ut of the v*])igastric crests, but in this specie's the exopod 
of the e'xternad maxilliped has no llagelluin, 

!.j)CiiIit\' . 1 obt. lined uiue maU*s and e‘le\e*n femaU-s, one* of 

the latter with \'oung in the* abelominal poiu'li, from a stream near 
Kavalai, in the Coediin vState* Forests, last ( )ctober. Tlie locality 
is s'tuatcel at an e*U‘vati<in of about r,ooo feet abo\e sea level. 
■i'he.*y were living under ^toues at the side of the stream, \n com- 
])arati\elv elry iplae es, ami few were actually observed in the water. 

Pi!} iiirl [^husii (Pxfrv/ii fy/iusn) jacoHcmonfii ^ (Rathbun) wais com- 
mon in the same* stream, but this era!) was only se*en in the 
" ater. 

The tyt)c (Crustacea Reg. No. is preserved in the Indian 
^luseum. 



XII. NOT US OX DIUWrODA IN T H 
I N 1 ) I A X M U S ! •; U M . 

I V. — OnSlCUVATlOXS (^N Till- 1‘UIMITIVK .VtvIDAIC WITH 
SPKCIAT RKPlCKlCXCIi: TO TIIK (H-XI S Xl f^hoCiUldi )ia , 

/\V vS'i'AXMCN' Ki'Air, A ssi\/itn/ Sifju'n' iili'iidi'iit . Iniiimi^ 

M usi'iifii. 

Ih)!' the* last U*w \\‘ars eltoris liavr hiaai ina'Ii* to inipioNi' 
the collection of Atyidac in the Indian Mnsinin and. thanks 
to the eiK'ri;y dis])layed hy niinieion^ cm rrspoiidcnt s, the series 
will, it is hoped, shortlx’ luronie thoron’^hlx' n'jnc'stMil ativa* ol this 
important |)arl of the Indian freshwatei fauna. In coiirsi' ot time 
.1 full re])ort on this family and on the I’alaemonidae will l)e 
issued, forming a part of tlu* Mnseum t'atalomie of Indi-in I )e(M 
])od crust acea. 

d'lu‘ .\iyid fauna of tlu* Indian hanpiia- (‘omprises. (hi as is 
at present known, only tlnaa* i^enera, ('undiiid and Xtldimd 

yidiiui. Or/iiiii miuf (Aivcidir) dor-s not seem to otamr. and this, in 
view of l>ou\'im'’s tlu‘ory of the mutati(»ii;d ori,L;in of that i;einw 
and of .1/0/, is a most nnlort miatc (drcmnsl .nice II is. howevei, 
still hoped that specimens will he found wliicli will pro\ ide 
material lor sonu* fuithei coioidevation of 1 his inteu'sl iny piu^si ion. 

.l/yu a])])ears lo he \ery scarce. .\ few spc^dnieiis from the 
Andamans are the (jiilx’ Indian represent at i\'es o) lln- ■•,enu> in tlir 
collection, wliile in addition there is a single ecamph* fiom t'(whai. 
^ undimt , the prexadent e;enus. ociaiis in e,re,il ahnndam'e in e\'ei\- 
suitahle localitx', inliahi line; both Iresh and hraekisli watci .md 
asceinline, to altit rules of at least fi,of)oft. < )f .\ ;/u a sinyh- 
^peeir-.s only is known, obtainodi at d'e/pm , on the north bank ol 
tlu Ihahmapiit : a R. in .\ssam, and in the native state ol Maiiipin 
further to the east. It is with this hist form that tlu ])i(s( iit 
noti' i'' ('onceriu-d. 

d'lie Atx'idae as a wdiole must be reyar<led as a veix' primitive 
lamilx' (j 1 Caridea, in sjiite of the fact tli.'*! the peiailiarlv modihed 
chelae indicate a considi-rabh- deyree ol sjx c iali/.at ion. Xijdiocitn- 
duia is one of the most primitive (»f the known yv*neia. and it is 
through such torins as this and Xiplumtyis that, the ('(iinmon 
ancestry r)f tlie Atyirlae and the dia-je.sc^a pelayic shrim])s of llu* 
tamily Ho]>Ioplioridae has iKam tr.'c'cul. Hom ier f i^opt/) , follow- 
ing Ortmann (i(Sp5), has laid yreal stress on this inteiesliny b-atuia* 
of Caridean evolutioti, and his careful researches leave no room 
lor doubt on the point. 
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The most conspicuously primitive feature of the i^^enera Xipho- 
cans and Xiplwcnridina is the possession of well-formed exopods 
on all the peraeopods, a schizopod-like character which they share 
with one otlier Atyid genus, l^alacmonias ^ Hay, from the mam- 
moth cave of Kentucky. In three other genera, Syncaiis^ Troij^ln- 
caris and Atyac phyn ^ exopods are also found on certain thoracic 
legs^ l)Ut never on all, while they are uniformly absent from Atya. 
( iiridina and Ortmannia, genera which comprise the large majority 
of kiunvii s]:)ecies of tlic family, and from Limnocaridina , CarideJUi 
and Alyclld tlial constitute the peculiar Atyid fauna of lake Taii- 
ganyikri. 

Until comparatively recently the distinctions between Xipho- 
cariji and Xiphoenridina were not recognized ; but Houvier (i()O()f0 
had pointed out that th(‘ West Indian A", clnny^ciia. tlie type of the 
former genus, differs from its su])t)osed congeners in New Zealand, 
China and Australia in several important structural features, 
lie conscajucnth' created for tlu' latter species a new genus. 
X i pluH'nridina . 

X i pliocnridi na is distinguished from Xi phocitns bv llie ]n'e^- 
eiice of sn])ra-(nd)ital s])ines on the carapace, bv the anteriorl\ 
excavatt' car])us of the lirst ])(‘raco])ods , by the presence* of tufts 
of hairs (mi the tips of the lingers of tlu* (dielae (a character found 
in all Atyidae* with the exe'cption of X i p/loi'dris) and bv tlu* :d)sen(\‘ 
of arthrobraiu'lis at the ])asc of tlu* lirst four ])craeop()ds. 

I'roin a ('onsidci ation of lhe*sc cliaracters it is e'vidcnt Dial 
X i pliocinidind ])r()ceed(‘(l on a line of s])ee‘;alizatioii similar to 

tliat which ha> resulted in tlie evolution of ('iiyidiiin ;iud this frict 
detei niiiu‘d lloux ier in his choice of its name. Xip/mafr/s, as at 
presc'iit und a ^tood , i*. the mo^t primitiN'egenns in t he famih' : i xcept 
l'»r the complete supprc'^sion of the man libular palp, i' bears a 
\ ei V' close le'^emblance t<» the IIoj)lo])horidae, 

R(ihii'm"iiiiis . llaN' ]>. _!i()b i- dislingni-^heil from both 

the ])rei'c line, genera bv the <listal cxcax'alion of the ear])ns ol the 
second ])air of perac )])()ds ami bv the inr pigmen i e;l and non-tacet 
tial i‘\cs It apj)cars to reseinbU* X i plon-d) i in tlie absenc'e of a 
supra orbital spine and X i pliocdridina in the reduction of its bran- 
chial sNStem.* 

rp to the ju’esemt time only the following s|)ecies of Atyidae 
with the luil niim1)e3 of exopculs on the thoracic li mbs ha\a.^ be^ n 
d(*scribed ; 

Xi phoenris elony^ntn ■(iuerin). 

Cuba; Ilayti ; Dominica; St. Domingo. 

Xi phoiaiidniii compressn (De Haaii). 

Vokohama ; Tokio ; I'lores : Oueensland ; Victoria ; 

New vSouth Wales ; Norfolk Is. 

1 llay states (p. that “ the gills seem to be only four in nuiiiher, on each 

sitlo attached 1" the first four pcrae«)pods, but there may be a rudiment on the 
fifth.” In XifOioi there arc seven gills (one rudiineiit ary) on either side 

and twelve (one rudimentary) in Xif^hncaris. 
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Xipiiociniiiiiia cunnyoslyis (Heller). 

New Zealand ; Chatham Is. 

l\il nemo n ins '^nntcyi (Hay). 

Mammoth eave, Renliieky. 

It is e()iise(|ueiitly a matter ol some considei able iiilere^l that 
one of these primitive .Vtyidae still ipersists in India, and the 
identification of thi‘^ species with Xi [dnn'nridi )in i iireirostri^ , 
hitherto known onl>‘ from New Zealand, pre-ents a dilfuailt piob 
lem in .i;eo^raidiical dist rihution. 

The material available consists of the follow ine, spremu ns : 

Te/])iir, Dai rani; District. Assam. Col. II. II. t '.odw in-Aiistrii. 
Twenty-four specimens, two of wdiieh ari* «)\i‘;eions fianah's. i.yie 
ini; in leni;tli fiom i\ to \2 mm. 

Maiii])ur Hills, Mani])Ui state. Col. H. II. ( hxi win-.\n^leii. ' 
'fliree speeinuais (none ovii;erons ) from 24-5 to .iS mm. in le:\i;lh. 

These examples weie found many \eais ^iner .md il must, 

I think, bc' the casi* that tin* speei( s is vere ^(riclix loealiscMl. 
(Ilia visit to Assam a \ear aj^o 1 had amph- ojipoi 1 nnil ii-« ol 
eollectini; fu'shwatei ernstat'ea at Maie^aldai in tin- Daiiane Dis- 
tiT't and on tlu‘ nei,i;hbonrin.i; .\ss.nn-lUiiit an hoiitiei. hualilies al 
no eieat distaneo from d\‘/]'nr Sjac'i.d elloits wrir madr O) 
reiliscoN'cr X i jdioeitndi Ui! \ bni thesear<h pro\ rd (piitr niiaiaili ne, . 
allhoiii;h several intmest in<; speeies ol ( ^nidmn wen* olylained ni 
abundance in the tribnlaiies ol the Ibahinaimt i a. 

Id)!' assistaner in the idiait if eat ion ol iln socriniv iis colfi n d 
by C(d. (fOfhvin .\u>ten I am nude! con-ad'aable oblii^ation lo Pml. 
1 \. ly. liouvit.!’. who was kind eiionedi t<> loiwaid iiir a li.nis. npl 
of one* ol his ])a])erson .\t\id ev-ihi'ion that had not at ih.it (inu* 
been recei\’c(| in oni' C'aleiit t a li!)iarie-. 1 aDo | u 1 iii' iird me with 
sevcnal irfereiiee'^ whii'h allooled \ ahi.d)le intoimaDon and ^])aM d 
mr fiom his small seiies in the Pari-' niii-aaiin a ar t ini n ol 
.V. I umyodtis Irom New Zealand n»i eom]>aiison with Iho .\'--ani 
examples. 

vSnlisepneiitly . Di C. Chilioa, to ".hoin I wwh lo coiiNrv n)\ 
siiieeie thanks, larni-died me with a eonsulcaabie nninbei o! -i , < i 
mens , obt ained in the R. Axon at C'hri'-.l c lmn li . .N' w Z'‘alanr| 

I hav e thn- biam able 10 make .a <-an liil ('omj < m i-on o Indian 
md New Zealand exam])h.s and no d»»nbl wliale-.ei i-eni.nn- in nr 
mind of tlu* eomplete nleatitv o! Die (WO loims. Ill I .itiiH li h(A\ 
e\'er, as this determination raise- < pi'-^l nnis ol inoai aphr al ('islii 
but. ion of no little importaiu.i* a mei e st at( iiieiit ol l if l '' onld not 
])eiliap.s be aeaeotable and in seareliiiiL; foi some ^andaoi ol ( om 
paris(m between the two loriii"' it ha- seemed be^l to adojtt tlie 
-'omewhat laborious method of measnremeiils, a^ enijiloxed b\ d(' 
Man ( i()0iS) in the (liserimination of varieties ol Cnridinn lutofnn. 
The figures are ^howai in tlu* tables (m ])p. 116 -117 and it will b<- 
seen that, judged by this criterion, there is no room for donbi 
regarding the identity of th ■ forms from tlie two localities. In the 
Iirot^i^-tions of tlu‘ antemnular ])edunele and antennal scaxle, in the 
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Measurements of Xiphocaridina curvirosiris (Heller).^ 


Tezpur, Assam. 


R. Avon, New Zealand. 


Sex 

'I'otal length 
heiigtli of njstriiiii 
Length of carapace 
Lciii^th of antennal scale 

First peraeopod — 
lA*ngth of carpus 
IJreadth of carpus 
Carpus : length -r breadth 
Length of chela . . 

Breadth of chela 
Chela; length breadth 
Length of dactylus 
Chela length carpusdength 

Second peraeopod — 

Length of carpus 
Breadth of carpus 
Carj)us : length breadth 
Leiigtli of chela . . 

r.readth of chela 
Chela : Icngth-j-hreadth 
Length ol dac.l ylus 
Carpus-length chela length 

I'hird ])<‘iaeop»)d — 

Length of pro])Oilns 
Length of dactyln^ 

I’ropodu'. lengt ii - daciylii.^ 
length 

Breadth of dactylus 
Nil. ot (lactylar sj)ines 

I'lttl! i)ciaeopod 

Length of propodns 
Length of daclN lus 
Prnj)()iln.s-leng 1 h dactyln.s- 
Icngth 

Breadth of dactylus 
.\o. of dactylai s]>iiics 

» Ka 

Length 

Breadth 


f ■ + ; i- 

V 

, r 

1 

V 

37-5! 35 1 33 

29 

3’ 43 

39’5 

37 

7‘0\ 8 '()i ? 

61 

6*4 77 

7*1 

9’9 

8-3 7 si 7*1 

5-8 

6 0 ; ( > • 2 

8-2 

8-0 

0*0 57 ; 5-2 

4-5 

5-0 1 9-5 

c 8 

57 

i *.|2 i- 14; 1 * 4 ^ 


1*28 179,177 


«3| ‘731 73 

•53 

•53 ; -Qi\ -84 

7-8 

1 711 1 97| 1 96 

2 00 

2 41 1 97 1 87 1 96 

2*12 2*06 I ‘90 

1-95 

1*58 2 ' 4 Si 2 ‘g 3 

212 

*74, 74 


•55 ; * 8 - 

1 '^5 

•77 

2-80 2 78 2 57 

2 95 

2‘87 2 85 2 62 2 7.^! 

['(, , * 00 . -01 

77 

72 i 1 - 0 (J 

1 o9 

•84 

1 49 1 43 1 33 

1 56 

1 23 1 3711 42 

1 39 

5*4 5 5*12 2 -S 8 

2-24 

2-93 3-51 

3'‘^'^ 

3 " 1 -^ 2 

A'; 

•38 

'39 '. 59 : *49 

•4'> 

6 16 6 12 6 40 

5 89 6 74 6 27i6 45 

6 16 

2-00 171 ; 

; i-s.s 


'1 *'95 

I 88 


34-5 

7-1 
6-S 
5 ' 4 ! 


V 

» 29 
S '9 

ya 

- 4 f> 


I-IO 


1-40 

5 «'^! - 5 '*^ 

2 41 2 23 

i-XL 

••60i - 5 '’ 

3 07|2 34 

•80 02 

1 31 1 13 


J-Kr 2 25 
••U' -35 


•58 -50 sd -4; ••u: •fHl ■5‘> •4.'? 

3 58 3 39 3 38l 3 40 3 48 ! 3 44l 3 31 3 24 3 34 2 89 

1*2^ l-o;' I-or;| *91 'Oiji-I.si 102 v>l| 77 


1 72 1 64 

1 61 

1 46 1 72 ; 

1 6 O; 

1 62 

1 61 1 31 

1 73 

3 <‘7 

3 ' 5 '^ 

3 i 7 ’ 

>•77 3-02 

1-28 

3';7 

3 5s» CIO 

77 

1 'O > 

•() : 

• ii 

•77 ‘ It; 

I 1.1 

I *08 

I-O 1-2;* 

92 

3 56 3 93 3 48 

3 60 2 65 

3 75 

3 49 

3 59 2 51 

3 01 

' *8 

•2^ 

2 2 

•18 -23 

•20 

' 2 

•2;: 24 

• j, . 

lo 

10 

in 

8 l9 

I T 

1 0 

1 I 17 

I 

: 4'i; 

3 '4 3 

S ^8 

1 < >9 3-51 

4-84 

r7 

1 0^ .V8l 

2-9 3 

I • 2 1 

110 

I f.'8 

82 1-05 

i '35 

1 -2 1 

1 -20 1 - 23 ' 

1 

•03 

345 

3 30 

3 31 

3 73 3 34 

3 60 3 61 

3 37j 3 05 

3 15 

3 ‘ 

■20 

•29 

•2.} -2 1 

•33 

•^1 

•30' -2 1 

• _!2 

00 
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I The iiicasurcinciits of total length are only approximate. Those of the ros- 
trum caranacc and aiitciiiial scale are given to the nearest tenth of a millimetre. 
As regards the dimensions of the eggs tlie average of six measurements is entered 
in the case of eaeh ovigerous female examined. 




Mini- Avi-r- Maxi- Mini- Aver- ^ Maxi- 
mum aijc. mum ' mum. aj'e. mum. 


Pirht peraeopod — 

Carpus: length .-breadth .. 1*71 1-9 - oo i-M; 1*9 i 

Chela: length l)readth .’*^7 28 2'<)5 I'ivz 2*7 JS.S 

Chela-U iigtli r carpus-leiiglli .. 1*5 i i‘37 14 1*42 

Second peraeopvMl 

Carpus: length breadth .. 5-s.) 6‘1 o jo | () i(i 6‘3 t 5 

Chela: li iigth r breadth .. 3*3S 34 3 >S | 3'2 1 3 3 Vpt 

Chela-length carpus- hmgtli .. i p» 1'8 i'/-’ j 1 'u) 16 1*^2 

Third peraeopod j 

Propodus-leiigth -daetylus length . . 3 4H 34 3 03 1 3-4() 3 6 .V7S 

Fifth j)eraeopod | 

Propodiis length .- dactylus-length r3(> 34 t; 3 | r^7 3 5 3 ()i 


Rostral fonmilac* ' of X i /> lt ( Ui ( ntlin(f curriroslris . 

To/.pur, Assam 

3) 1 TO + 7 2)2 I -I--3 -S ^ ;)t f 4 3- I t .* T ■' j)2f04I-t-4 

54 14 

J)2 3 - 5 -t- I 4-5 l)3T7T2-f-> 2 ) 23 - 51 - 11 -^ 2)23.Sf2^| 

3 5 4 

2)..’ 3-4 3- I f- 1 -I- 1 3- 1 3- 1 3-4 2)2 3-0 3-1 f ? 2)J3-f.3-| 

4^1 I 

2).; 3- 5 3- I 3- I 3-4 T S 3- I 3- 1 2)2 3-0 *- I 2 ) 3- 4 1* ' + < 

I ' ~ 4 4 

1) ^ I* 4 -l- I 3- I T ? 2 )2 f > 3- I 3- I 3- V 3- O 3- 2 3-4 

4 N 4 

.Manipur. 

2) 2 3-4 3- I 3- 1 3- S 2)2 3--13-) U > t 3 t- I 3- I 3- . 

4 1 4 

R. A\'on, C'h ristelnirc'li . New Zealainl. 

4) 33-53-13-} 2)2 3-^3-13-3 .:j2i-53ii-4 P 3 3- 2 3- i 3- 1 + ' > 

3 S S 

2) 2 3-13-13- -1 3)13-13-13- 2 '3-53-l-ei 2)23-43-13134 

44 5 

2) 23-1313-4 2)2353134 21235313O 2)2353135 

45 4 4 

3) 3 35 31 34 3)33-73-6 

4 4 

I The numbers <4' d(jrsal teeth are given abnve and tlu^se of the ventral 
below the horizontal line. In tla? ease of the dorsal series, tlie lull niimb' r is 
shown to the right ot the bracket, the plus signs indicating gaj)S between indivi- 
diial teeth or series of teeth. The figure on the left, separated by the bracket, 
represents the number of teeth situated on the carapace behind the (jrbital iioteh. 
In the present .species it will be noticed that these leetli invariably form a dislmel 
series, isolated by a toolhle.ss space from th.>se lurtlur f)ut on th<* limb of the 
rostrum. 
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characters of the mouth parts, in the relative length of the peraeo- 
pods and the spinulation of their meral and carpal segments, in 
the branchial formula and in the armature of the telson there 
appears to be the closest possible resemblance between the two 
forms. 

In point of fact, the sole difference that I have been able to 
discover is one of colour. In the majority of the New Zealand 
specimens received from Dr. Chilton the proximal part of each of 
the setae which fringe the antennal scale and uro])ods is bright 
purple and the same coloration is found on the terminal s])inules 
of the telson. This curious pigmentation undoubtedly vani-hes 
in alcohol and, although it is well shown in most of Dr. Chilton's 
^pc'ciinens, which were collected in J()io, it could hardly be ex- 
])ected to have persisted in the exanijdes from Assam which lia\'e 
l)een lying in alcohol for many years. 

Xiphneandina curviroslris was first described liy Heller (i(S(),:j) 
as a species of Caridina from specimens obtained at Auckland. A 
fuller account by the same author appeared in 1865 and in i87(). 
Miers included it, also under the genus Caridina. in his Catalogue 
of New Z(.‘aland Crustacea. Tliree years later (1879) Thomson des- 
crilied it as a new s])ecies of Palaemonidae, Lcander /luviatilis ; 
l)Ut in i()() ; he realized his mistak(‘ and gave a fresh account of it * 
under the name Xipliocaris curvirosfris. In Ortmann’s revision of 
the Atyidae (j 8()3) it a])j)ears as Caridina carairoslris with a note 
to the effect that it probably belongs to the genus Xip/iocari's. 
Bouvier does not refer to the species in his valuable paper published 
in 1003 ; but he mentions it snbseciiiently — using Thomson’s name. 
/luviatilis a member of his new genus X ipliocaridina (ipoc), 
a. h). 

The curious distribution of Xi pJunaridina c/oeo'esYr/s does 
not, I believe, find any exatd ])arallel among other freshwater 
Crust a('ea. 

Perhaps its most ])eculiar feature is that the other sjiecies of 
tile genus, A", compressa. which inh.ibitSvS, Australia, iHores, China. 
Korea and Ja])aii a]ipears to extend in a l^and eom])letely separat- 
ing the two localities in which it is known tf) exist. But in the 
])resent state of our knowledge it is impossible to lay aii}" em])hasis 
on this point, for it may well be that X. rur<'irosfris still remains to 
be discovered in many other localities. 

On turning to Ortmaiin’s work on ‘‘ The geographical di.stril.iu- 
tion of freshwater Decapods and its bearing on Ancient (ieogra])hy 
(rgo2) it is at once seen from the maps illustrating the hy]:)otheti 
cal distriliution of land and sea in past geologic periods that, 
according to this author’s views, no direct land connection be- 
tween New Zealand and Assam has cxi.sted in any recent epoch. 
In the Lower Cretaceous, however, when a land-bridge connected 
vS. India with Madagascar and S. Africa, and when the whole of 
Northern India was submerged and formed the eastern limit of the 

* The tigure.s given on FI. xxix are por)r. 
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great central sea now re])rosente{l hy the N. Atlantic and the 
Mediterranean, there existed a * Sino-Aiistralian ’ continent. This 
involved Ivastern Asia, the Indo-^Ialaysian Aichipelago and 
Australia, extending southwards to the Antarctic regions and 
from it a tongue of land reached out to Now Zealand hy way of 
New Guinea and Norfolk Island. Guring I'ppta' Cretaceous limes 
the ‘ Sino-Aiistraliaii ’ coiitin iit was divided hy a neck of watc i 
extending across tlie rcgh)n now occupied hy Suniatia and Cclehcs 
and tile lainl extension from Madagascar to S. India reached north 
to the northern or Asiatic part of that continent. In hower and 

r] )per Tertiary times New Zealand was completely isolated it 
remains at the present day ; in the former ])eriod India was merel\- 
an island, an eastern sea-eomu'.'tion hetween the ‘ Mcalitei rancan^’ 
and Indo-l*acirn' extemding across Assam and Ihirma, while in tin* 
latter it approaches the shape which it at pic.scnt hears. 

On these* theories the explanation of the discontiiinons di-,tri- 
bution of X. cnriHyostyis is ])ossihle, though it can hardly he said to 
he very coiuancing. We must assume that Xil^liocondtna cif.yo/yos- 
evolved from some unknown marine or fn^shwater ancestor in 
early C'retaeeous or ])re-Cretaeeous times and remaiiU‘d unchanged 
until the present day. In the hower Crc-taccsiUs piniod it woul 1 
ha\’e o])port unities of spreading to New Zt‘aland on llu* on* hand* 
and to Lower Burma on the other. vSiihsiMpiently , while hei'oming 
isolated in New Zealand it must have persist ed in Bunna or in tin- 
country existing totlie w '-^t of it until .X^^ain reappeared during 
tli(‘ Upper d'ertiary jieriod. 

The existc’uce of Xi jdioriin'd' lui (Oiupyi'ssa both in China and 
Japan and in Austialia sc’ems to show that tliis spe(des also 
at'cording to ()rlmamCs theories, must have ri*mained willi 
out sensihl * niodiiic'at ion ior almost as long a jieriod. h',\ ei x 
zoologist will i\*adil\' (.'all to mind olhei instaiu'es tc'iiding \(* a 
similar conclusion. 

Although no c*xactly parallel case ol gcographii al di.st i il )nt ion 
seems to he known among freshwatei Crustacea, the .\legas('oi( cid 
nligochaeta of the suh-family ( )etochaet inae altoid an instanee ot 
a closel\' similar nature. According to Miehaelsen (ifjop) thi'>. sub- 
family is found onlv in India and New- Zt'ahnid * and although no 

s] )ecies a])])ear to hv_* comnion to tin.* two, two genera, (n\ 

and Hnpli)cli(ic/r/lo , oec:iir in both loealitie.^. 

Miehaelsen holds that tlu* only pos-^ihle intei ])i etat ion o) tlnsr 
facts is that at f)iie ])eriod a direct land connei tion existcal be- 
tween India and New Zealand. He remarks (]). .io.;): “ I need not 
ext)lain to any z')o-gva)gra])lier that the discontinuation ol tlu'sc 
two regions of distribution in th - Octochaelinae is (juite a co]»i- 
1110 11 matter in geographical distribution, the two regions, New' 
Zealand and India, ])erhaps together with a third region, .Marla- 
gascar, the home of Ilowascolcx ^ rejireseiiting the ])eri])]ieral ])ar1s 

1 Micha-^;lsen mentions that another geiiu^. known only fnnn 

Madaga.scar, might perhaps also he regarded a^ a nieniljer ol this sul)-faniilv. 
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of a circular distribution, the internal parts of which have been 
obliterated by the mighty development of younger and stronger 
forms, in this case the vigorous genus Pheretima, which, from 
Burma to New Hebrides in one direction and Japan in another, 
has suppressed and partly exterminated all other genera of earth- 
worms, those of its own phylum or sub-family as well as those of 
other tribes.” 

It is, however, difficult to bring the case of X. curvirostris in 
line with this view. There is no evidence that X. compressa repre- 
sents a young and vigorous type which has exterminated its near 
ally in localities lying between Assam and New Zealand ; on the 
contrary it would rather seem that both species are archaic forms 
tltat must have arisen almost simultaneously and, while it is by 
no means impossible that Caridina may have suppressed X, curvi- 
rostris in hiastern Asia, it is difficult to see why the same cause 
should not have effected its destruction in Assam. 

The genus Xiphocaridina is unquestionably a very primitive 
one and it may be predicted that such forms are less liable to 
evolve varieties, local races or other species than those exhibiting a 
greater degree of specialization.* That this is so is indeed self- 
evident, for a primitive form, if it be primitive, must necessarily 
have existed without considerable modification for a prolonged 
period and the mere fact that it has done this is an indication that 
it is less likely to adapt itself to any altered conditions of its 
environment than is a form which by its very specialization 
show’ed that in the past it had given a more ready response to 
such changes. 

The full significance of the unchanged condition of curvi- 
rostris is, indeed, only realized when the great range of variation in 
certain other Atyidae is considered. Caridina nilutica is a species 
of wide African and Asiatic distril>ution. vSpecimens found in 
Bengal differ in certain measurable features from the type which 
occurs in Kgypt and Dr. de Man has distinguished them under 
the name of C. nilotica var. bcngalensis. Among other varieties 
of the same species it agrees most nearly with var. ^^racilipes 
found in Celebes and Salayer Is. Even within the limits of 
India and Ceylon, however, the form exhibits a most remarkable 
tendency to split into races, and series of specimens from Calcutta, 
Madras, Tuticorin, Ceylon and the Andamans each seem to possess 
its own particular characteristics. 


I Pocock (1S89) has described several species very closely allied to Xiphocavis 
elongata ; but subsequent authors have preferred to regard them merely as varieties. 
I am, however, of the opinion that these forms are not deserving even of 
varietal recognition and believe that the suggestion which Pocock himself made, 
that they only represent stages in the growth of a single species, is likely to prove 
true. The rostra of large specimens of Xiphocaridina curvirostris are as a rule 
relatively shorter than in smaller examples, and this is also the case with several 
species of Caridina, In these instance.'^, however, the variation has not nearly so 
great a range as in X. elongata. On the other hand there appears to be some 
evidence that two distinct races of A', compressa exist on Norfolk Is. (see Thomson 
1903, p. 449, and Grant and McCulloch, 1907, p. 151). 
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iNTRODTTCrORV XoTK. 

The followin'; papers are the first in a series that I ])i\)j)ose to 
liublish as occasion offers. It will deal with Indian animals of 
different .s])ccies found living together in a manner that apparently 
iin])lies something more than fortuitrins concurrence. Such rela- 
tions actually range in an almost unhiokeii ch lin from jiarasitisifi 
on the one hand through commensalism to temporary, if not 
accidental association on the other. In these days of extreme 
speciali/ation in systematic zoology, it is ])erha])s pist as well 
that, even in describing new speciv.*s, attention slionld be called 
not only to their taxonomic position but also to tluar bionomics. 
.Many of the st)ecies described in this series will be Polyzoa or Cirri- 
pedia, but I do not pledge myself to restrict my investigations 
to any particular group or groups of animals and I hope to ha\’e 
the help of specialists from time to time. 

N. A. 

No. I.-- POr.VZOA ATTACIIHI) To INIX )-PACnTC 
ST().MATOP( )L)S. 

By N. Annand.m.k, I). Sc., Snl^crinlctuicnl oj 

the Indian Muscitjn. 

A biological feature of the StomatO])orla which they share to 
some extent, at any rate in Indian seas, with the Decapoda 
Natantia and Anoinoura, is the rarity with which other living 
organisms are attached to any part of their body. In this res- 
pect they are in strong contrast with the crabs and Rej)tantia, 
which in a large ])roportion of cases have small Cirripedia (usually 
species of Dichclasins or Puccilasnia) attached to the gills, i‘V(*u 
when the external surface is ([uite clean. In the colh'ction of 
vStoinatopoda belonging to the Indian .Museum, or al ))resent on 
loan in Calcutta, Mr. Kemp and I have not succeeded in finding 
more than half a dozen instances of sessile organisms being 
attached to any part of the animal. 

In the case of a Scjuilla^ unfortunately not identifierl, from 
the Bay of Bengal a few immatiire barnacles of the genus 
Dichelaspis (probably D. warwickii) were found attached to the 
pleopods, while on the dorsal surface of the ( arapace and 
abdomen of an example of Squilla holoscliisla from vS. India 
there are several small Balani which I have not yet been able to 
identify. Mr. H. B. Preston is describing in this part of our 
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Records’' a peculiar mollusc taken on an Indian species of Gono~ 
dactyliis (p. 126, postea). 

In two instances only (one instance embracing two individuals 
of the vStomatopod) did we find polyzoa on the integument, and 
in none did we come across Hydroids or other Coclenteratcs. The 
two polyzoa are of considerable interest, one as representing a 
new genus and species of uncertain affinities and the other as 
being identical with a British species. Both species belong to the 
suborder Ctenostomata. 



riat\'p(>l\':oon iurestigatori'^ on tclson of Sqm! la 
i nvestiga to / is , x 17. 

TriiiccUa korenii . (r. ( ). Sars. 

T. korenii, Hincks^ Brit. Mur. Polyzoa, p. 545, ]) 1 . xlv. figs. 

8 10 ; ]) 1 . Ixxx, fig. 6, and text-figure No. 31. 

The cara])ace, mantidiform limbs and telson of a specimen 
of Squilla fasciata from the Bay of Tokyo, Japan, lent by Prof. 
K. Kisliiiiouye, bear numerous little tufts of a polyzoon which 
appears to l)e in every way identical with the above-mentioned 
species. Hincks states that in European waters it is found on 
various Crustacea, from between tide-marks to very dee]) water. 


Pl.ATYPOI.YZOON, geil. 110 V. 

Zoarium consisting of flattened, recumbent zooecia growing 
diia^ctly one from another in linear series with occasional lateral 
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(also recumbent) branches originating from lateral buds ; some- 
times more than one lateral bud on each side of a /(H)ecium. 

Zooecia iiienibranous, hyaline, oval, very Hat but with the 
margin supported by vertical chitinoU'; rods ; orifice situated 
at the summit of an elongate but slender vertical tubule which 
rises from near the anterior end of tlu‘ dorsal surface of the 
zooecium. Parietal muscles consisting of short \ertieal strands 
situated round the periphery of the zooecium within the cliitinous 
rods. (lonads arranged round the margin of the zocu‘ciiim just 
within the parietal muscles. 

Polypidc elongate and slender; tentacles not numerous; no 
gizzard or cardiac antechamber. 

Platvpolyzoon iiivcsiii^afoyis, s]). now 

Zoarimn with comparatively few lateral branches, forming 
a s])arsely ramifying ligure ; no branches with snbsidiaiA’ braiu'hes 
oljscrved ; rarely more than one lateral bud on e:n‘h siih‘ of a 
zooecium, not more than two observed; the terminal bud of a 
branch sometimes drawn out into an clongatig shnider process. 

Zooccid measuring about 10 mm. by mm.; cohmi 

less except for the chilinous rods, which have a yellowjsh tinge. 
Orificial tubule of great relative length, ver> slemUn'. Parief.d 
muscles forming short, vertical, somewhat fan-shaped strands 
with tlu‘ narrow end arising from tlu‘ inner surfaia^ of tin* \’enlial 
wall and the broad end attaclK‘d to the dorsal wall of Ihr 
zooecium. 

Polvpidc with the tentacles very long ; the stomach sleiidci 
and elongate ; tlu‘ retractor muscles delicate. 

Ildhitdl. etc. — Attached to the telson of two of the tv])e 
specimens of Squilla iihu'sfii^dfoyis^ IJovd, from off the vS. \V . Coast 
of Arabia ; iio fathoms (R,I..M.S. ‘‘ Investigator'’). 

The alTinities of the new genus and '^jjecies an* somewhat 
doubtful. The zooecia have a su])eirn'ial resemblance to tho^e ol 
Pluslrclld <\\\(\ it is ])ossibk‘ that P. Ildhclldvis^ Kii k])at rick Iroin 
the China Sea max’ be related. Nothing, however, seems to be 
known about rather the* metliod of ljudfling or the anatomx 
of Kirk])atrick’s sjiecies. The struetun: (d' tlie orihci* and the 
method of budding of P. iiiVi s/ii^d(<>n\ dilTer greatly from tliose 
found in hispidd (I'abr.), the type-s])e('ies of its genus, and 
l)Ossibly the former is related rather to Ardclundiuiii . Iroin whieh. 
however, it differs in that tin* zooec'ia an* not separated by stolon 
like processes. This is ])erha])S a diffcrenec of no great morpho 
logical importance, for the terminal bud in tiie braiu'lies ol 
P. iiii'csiigd/oris sometimes takes the form of a sl(*nrler ('longate 
process. The form of the zooecia (ind tin* general a])pearan('e ol 
the zoarium are strongly reminiscent of the fresh wate‘r genera 
ArachnoidcAi and llislopia^'^ and indeed tin* relationshi]) b(*Uveen 

1 J)in. i\(d. Hist vol v. p. pi. iv, .^;i 

2 Annandalc, lit . Ind. vol. vi. ]>. (eni). 
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Arachnidium and the new genus may be strictly compared with 
that between these two genera ; but the structure of the polypide 
differs from that of any of the Paludicellina and the method of 
budding, although superficially similar, may be distinguished at 
once by the fact that more than' one lateral bud is sometimes 
produced on the same side of a zooecium. On the whole, there- 
fore, I am inclined to regard Platypolyzoon as allied to Arach- 
nidiitm. 

A word may l)c said about the function of the chitinous 
rods that surround the zooecium in the new species. They appear 
to be capable of being straightened into erect supports, but in 
most of the zooecia in the ty])e specimens are ])ent in a >-like 
maipier, so that the dorsal wall of the zooecium is closely 
ap])roximated to the ventral. This a])pears to be due to the fact 
- that the parietal muscles are strongly contracted and is possibly 
connected with the extrusion of the tentacles of the polypide, 
which in nearly all the zooecia are in a semi-extruded condition. 


No. 2.— ON A NKW (HvNUvS AND SPTiClIVvS OF 
MARINE PARASITIC GASTROPOD 
FROM THE INDIAN REGION. 

By H. B. Preston, F.ZB 
Epistethc, gen. nov. 

Shell imperforate, subhyaline, vitrioriforin with sunken spire, 
the last whorl overhanging the penultimate. 

Epistethe ^onodactyli ^ sp. no\’. 

Shell thin, semi-transparent, sub-coviieous, ovate, dei)ressed, 
greyish white above, shading to ))rownish yellow on the last whorl ; 
whorls 3, ra])idly increasing, the first minute, the second over- 
lapped and partly concealed by the last which is, towards the 
latter portion, developed above into a membranaceous infra- 
sutural projection, and is proportionately very large, marked with 
radiate creases and sculptured with microscopic, silky, arcuate, 
transverse striae ; suture impressed in the earlier, cavernous in 
the later stage; base of shell somewhat convex; columella 
callously, outwardly margined, descending in a curve ; labrum thin, 
membranaceous, receding below, very slightly projecting in front; 
aperture depressedly sub-ovate. Alt. 3-5, diam. max. 6*5, diam. 
min. 5 mm. Aperture: alt. 3*5 (nearly), diam. 375 mm. 

Habitat, — Parasitic on the ventral surface of a Stomatopod 
<'rustacean, Gonodactylus chiragra, from shallow water in the 
Persian Gulf ; also found on specimens of the same species from the 
Andaman Islands. 
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Through the unfailing courtesy of Mr. A. C. Rohson of the 
British Museum, who very kindly examined the animal for me, 



i^onodiutyh^ x 2. 


as far as it was ])ossiblo to do so without aelually abstracting it 
from the shell, I am able to supply the following note: “ Tlir 
parasite is found closely adliering to the ventral surface of its 
host’s thorax. The means of I'lxation wen* not e\ ident iindei 
the circumstances in which the animal was examined, though 
it seems likely that the foot may be modified as an adhesive 
organ. The only other character of interest that can be made 
out without dissection, is the ])tvsence of (?) epijxxlial fringes 
displayed all round the region of the foot extending two or three 
millimetres beyond the shell aperture as it rests a])])lied to the 
body of the host. The.se fringes have a nodulated surface and 
are in many places extensively foliated. As a mere guess I dm 
inclined to think they may be re.spiratory in function, but such 
a ({uestion can only be solved by dissection. There seems to be 
no reason, uj)()n superficial anatomical grounds, for identifying 
it with Cochlio/cpis parasilU’ii}> (Stimson, /Ver. Host, Soc. N. 
Hist., 1859, yo\. VI). I’hxamination of from sixty to s(‘venty 
specimens of (tonodai tvlus cJiirdn^ro from the same and other i‘asteni 
localities, in the collection of the Ikitish Museum, failed to leveal 
more examples.” 

I am in some doubt as to the actual systematic jxisition ol 
the ])resent genus ; from the shell (diaracters alone and from the laet 
of its being parasitic in its habits. I would suggest the iu*ighl)our- 
hood of RobillardiiH though the foliated surface ol the loot ri'calls 
certain members of the Trochidae. 

1 A)in. M(Of. Nat, London, iXHo, vol. in, pp. 270—71. 




XIV. OBS ER V ATlONvS ON THE INVERTE- 
BRATE FAUNA OF THE KUMAON LAKES, 
WITH SPECIAL REFERENCE TO 
THE SPON('. ES AND 
P O L V Z O A. 

By N. Annandai.k, D.Sc., P'.A.S.B., Superintendent , jiiul 
vSTANr.Kv Kkmp, /i./L, Assistant Superintendent , 

Indian Museum. 

[The following notes are, in the main, the resulls of a visit 
paid to the Kumaon lakes in May, iprr, by Mr. Kemp. We have, 
however, incorporated also ob.servations made In' mvs(‘lf in 
October, 1907. N. /l.J 

PART I. OICNIvRAL. 

Bv Stanuvv Kkmp and N. Annandai.k. 

The Kumaon lakes* are situated at alliliides ol from 5.600 
to 6.-400 feet in the lower ranges of the Western Himalayas in 
the administrative district of Naini Tal. According to Theobald 
their origin “ is due to the obstruction of local drainage causerl 
by the debris of old moraines on the retrocession of tin* glaciius 
at the termination of the glacial epoch. ” None of them arc of 
any great size, the largest, Naini Tal, covering an area of about 
120 acres. The depth is as a rule considerable and in NaukiK'hia 
Tal may reach as much as ij2 feet. 

The principal lakes are five in number : - 



Altitude. 

Maximum 

depth. 


I'eet. 

Feet. 

Malvva Tal 

• • 

127 

Naukuchia Tal 

.. 4,000 

132 

Bhim Tal 

•• 4,45^> 

87 

Sat Tal 

. . 4,500 

(nl 

Naini Tal 

6,400 

93 


The banks of the lakes are steej) ami in most cases composed of 
stones, at some points with a considerable amount of fine mud. 

1 For particulars of the geolojiy and structure of these lakes see Theobald’s 
paper “ The Kumaon I^akes,” Itec. Geot. Surv, Ind. XIII, p. 161 {i««o),and 
Holland’s Report on the geological structure and stability of the hill slopes 
around Naini Tal, Mem. Geot. Surv. Ind., 1897. 
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Although water-plants occur in the lakes, they do not form the 
rank masses of vegetation that often choke small ponds in the 
vicinity. In the middle the bottom is composed, probably in all 
cases, of very fine ni^d ; but little dredging has been undertaken. 
Ill Bhim Tal and Nami Tal a certain amount of fine silt is always 
held in suspension in the water ; this is less conspicuously the 
case in »Sat Tal and Malwa Tal, while the water of Naukuchia Tal 
is remarkable for its clearness. 

Malwa Tal. 

This lake, which was visited only in May, is situated in a 
nariow gorge some 3,000 feet in depth. The most striking feature 
of its fauna appears to be the great luxuriance of the Phylacto- 
laematous Polyzoa. 

The most abundant form was Frcdericella indica, a species 
hitherto known, in an evidently depauperated phase, from lakes in 
the Western Ghats and in the plains of Travancore In. Malwa 
Tal the species formed a luxuriant growth consisting of numerous 
vertical branches, sometimes as much as 35 mm. long, closely pressed 
together and entangled. It exhibited, however, no tendency to 
the formutioii of solid bodies such as are composed by the zoaria 
of “ Alcyoncllad'^ F. indica was found in greatest profusion at 
the east end of the lake, covering the under surfaces of stones 
in dense bushy masses ; but it also occurre^d, though more sparing- 
ly, in other parts of the lake on the stems of water-plants. The 
poly])ides were for the most part (in May) in a state of activity' 
and very few statoblasts could be found in the zooecia. 

Plwnatella diffusa was also abundant, but its poly])aria were 
as a rule of small size. This species always forms recumbent 
colonies on flat horizontal or vertical surfaces but in some 
places the individual zooecia reach a greater length than is the 
case ill Malwa Tal. The specimens were found most abundantly 
ill this lake on the under .surface of .stones, in many cases together 
with Frcdcricdla. Flumaiclla cmar^^inata and P. allmani were 
both rare, the latter species being found on the stems of a rush. 

One of the most interesting animals found in the lake was a 
new species of Stolclla, a genus allied to Plumatella and recently 
described from the Indo-gangetic plain. The new species (S. 
Jiimalayana) grew on the lower surface of stones together with 
Fredericclla and Phmiatella ,h\\t was very rare, only three specimens 
having been obtained. It formed a sparse and absolutely flat 
growth and seemed in danger of being overwhelmed by the more 
vigorous species associated with it In all three specimens there 
were indications that active growth had not long been in progress 
and numerous minute colonies, in which it was evidently just 
starting, were found in the vicinity of the larger zoaria. In some 
cases the valves of a statoblast still adhered to the pair of poly- 
pides which as yet formed the whole polyparium. The typical 
form of Lophopodella carteri was found in abundance on the 
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lower surface of stones and less frequently on the stems of water 
plants. Many of the polyparia were underj2;oiii^ division and the 
majority contained fully formed statoblasts. This ])t)lyzo()n was 
also found in all the other lakes of Kumaq^i except Naukuchia 
Tal and nowhere in the district was it associated with any species 
of alga as was the case in Igat])uri lake in the Western (jhatsd 

The only sponge obtained in Malwa Tal w.is SpongUla lacustvis 
subsp. reticulata ^ a form which is common in tlie plains of India 
and occurs in the W. Cihats at an altitude of over 2,000 ft. 'I'lie 
sponge formed a small basal mass with delicate branches and was 
of a green colour. It occurred, in no great abundance, on the 
stems of plants growing in the south~eastern corner of the lake. 

Of the higher Crustacea only a single species (Potamon afkin- 
soniamini) was obtained. As Alcock ^ has shown, P. atkinsoniaunni 
is closely allied to P. koolooensc. The latter form extends from the 
Nepal Terai to 7 \fghanistan, while (he former ranges from the 
Shan States to vSimla. The s])ecies are characteristic respectively 
of the Eastern and Western Himalaya-^ ; but llu‘ two occur 
together over an area reaching from Nepal to Simla and ))oth havi* 
been taken on the shores of the Kumaon lakes. 

The entire absence of Palaemonidae and Atyidae is charac 
teristic of all the lakes and of the .streams in their ilnmediate 
vicinity. 

When Malwa Tal was visited in May the plankton was any- 
thing but rich. Small Copepods occurred, but not in large 
number.s, while Cladooera and Ostracoda were extremely scarce. 
A few specimens of a Rotifer belonging to tiu* family Anuraeidae 
were obtained and also a few Hydrachnids. .\ minute Peridiniid 
was found in small numbers. It r(‘seiubles Peratinm lon<f iconic, 
Perty, in the length of its ])rocesses, but agrees with C. kiimnon 
ease, Carter,^ in having three processes instead of four: in some 
individuals, however, a rudiment of the fourth ])rocess cam be* 
detected, springing laterally from tlu‘ anterior surface. The only 
adult acjuatic insects which wen* observed were a (b*rrid and a 
Corixid ; .small dragon-lly larvae wc*re abundant and a few Ivphe 
meridae were obtained. 

NAHKnciiiA Tai,. 

This lake, also only vi.sited in May, is, as i^ iinjdied by its 
name the Lake of Nine Corners of irregular shape, not bc-iiig 
situated in a narrow gorge. 

The fauna is at once distinguished from tliat of Malwa I'al by 
the entire ab.sence of polyzoa, so far as c'ould be ascertained, 
and by the profuse growth of spougc!S. 

The most abundant of the latter was a form of the widely 
distributed Kphydatia fluviatilis, a species not hitherto known to 


1 Annandale, Fauna of Firitish India, Ert-shwater SponKv.\s, etc., p. 

pi. iii, fig. 4, and We.st, Journ. /Is. Soc. Bengal, igii, p- ^3* ^ ^ 

2 Cat. I nd. Dec. Crustacea, pt. I, fasc. II (Potamonidae),p. 26 (Calcutta, 1910). 
8 Ami. Mag. Nat. Hist. (4), VII, p. 229 (i«7^.). 



132 


Records of the Indian Museum, 


[VOL. VII, 


occur in India, throughout the plains of which it is apparently 
represented by the allied “ Spongilla meyeni of Carter. In Nauku- 
chia Tal the species was found in two phases the peculiarities of 
which were probably due solely to environment. When attached to 
water weeds it assumed the form of solid irregular masses often of 
considerable size and when attached to stones round the margin 
of the lake grew as thin films usually more or less circular in 
outline. 

K new variety of Spongilla homhavensis , a species hitherto 
recoided from the Western Ghats, the Mysore plateau, the Island 
of Bombay and S. Africa, was distinguished from all forms pre- 
viously found by the production of delicate vertical branches on a 
basSl film. ‘ It grew on branches of trees at the edge of the lake. 
vSpecunens of Spongilla cinerea found in the same situation showed 
no ttiudency to the formation of branches, but coated the bark 
in an almost uniform layer about i cm. thick. This sponge has 
hitherto only been found in the island of Bombay and in the 
Western Ghats. 

The only large crustacean which was obtained was a specimen 
of Potamon atkinsonianum. 

The plankton resembled that of Malwa Tal, but Entomos- 
tracf- seemed less abundant, while Peridiniaceae were more plenti- 
ful. In addition to Ceraiiutn longicornc^ which here appeared not 
infro([uently in its typical development, a few specimens of 
Peridinium apiciilatuni, Ehrenburg, were observed Insects again 
were exceedingly scarce, but a Rhynchoton belonging to the 
Naucorid genus Hdcocoris, not seen in Malwa Tal, was found 
clinging to the under surfaces of stones on the margin of the lake. 

Cladocera, aquatic insects and molluscs occurred in great 
abundance in a small pond lying above the level of the lake near 
its northern end. 

Biiim Tai.. 

Owing to the fact that this lake has been dammed at its 
eastern corner and provided with sluices in connection with the 
water-supply, the level of the water and the area covered by it 
can be regulated artificially to a considerable extent. It was 
visited in October, 1907, and in May, 1911, and on both occa- 
sions the sluices were closed and the lake full. 

Both sponges and ])olyzoa are fairly abundant in Bhim Tal ; 
but the former grow less luxuriantly than in Naukuchia Tal, 
and the latter than in Malwa Tal. The following species were 
found: — Ephydatia fluviatiliSy Spongilla carteriy Plumatella diffusay 
P, allnianiy P, emarginatay P. tanganyikac^ and Lophopodclla cartcri. 
Fredcricella indica was not obtained. 

Of the sponges in this list only gemmules ^ were found in 
October, 1907; but growing specimens were collected in May, 
1911 


1 Aunandale, Journ. j 4 s, Soc, Bengal, 1907, p. 24. 
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Both sponges and polyzoa were found in greater abundance 
than elsewhere on branches of trees growing towards the north end 
of the lake, in an area left entirely dry when the sluices are 
opened. L()/>hopodella carieri appeared to be C(|ually a])undaut on 
the two occasions on which the lake was visited ; but PlumatcUa 
allmani was only taken in October, iQOy. and P. diffusa, P. 
cmarginata and P. tanganyikac in May, t(jrr. 

Most of the specimens of Pphydada ffuriatilis exhibited a 
peculiar external modilication ; growing on narrow twigs, their base 
necessarily covered a n.irrow but elongated surface ; in conse(iueiice 
their growth was mainly in a vertical plane, llic l)est developed 
having the form of a large cockscomb. 

Here, as in Xaukucliia Tal and Malwa Tal, a small Ic^K'li 
belonging to the genus (Possosifylionia^ was found in considerable 
jiumbers. In ^lay it was noticed that in small pools in the partly 
dried river bod at the north end of Bhim Tal, individuals of this 
leech were in the habit of attaching themselves to large water 
beetles belonging to the genera llvdr()}>liiliis and ('yhistry : as a ruU* 
to the former. The position rlioseii was invariably the apex of tht' 
dorsal surface of the elytra, wliere in some cases as many as four 
specimens were found. beeclu‘S could not be discovtaed beneath 
the wing-cases and it is dinicult to suggest an>' reason for ^hc .asstj- 
eiation of the two forms, exce])l that leeches attaclied to watia- 
bcetles must have a considerabU* chance of esca])c from [)ools that 
ire drving u]). owing to the fact th.it the beetles have the powia 
of night. The species of the genus (ilossosildinfiia are known 
to feed chiefly, if not entirely, on soft bodied animals, and in the 
])resent case it was clear that, they were unable to ])eiu'trate the 
hard integument of the injects. xMolhis^'a were abundant in thest^ 
pools, but only to one s])eciinen, bi^longing to the genus Limn ica. 
was a leech attached 

III Hhini Tal itself no large water-beetles aj»[)eared to exist. 
(Passosi f^h niia was hmnd under stones round the margin of tlu‘ lake, 
freqiicntlx' with young ones of a pale green colour attaclied to the* 
ventral surfae^s. At haist three ollu*r IliriKliii'a were* found to- 
gether with tliis form, one of them ])r<*bably representing the genus 
Linuialis. In addition a small dark grey planarian was not 
uncommon. 

As regards the plankton the most notable feature on botli 
occasions was the enormous abuudaiK'e of a (leraiiuin \ but wlieiasis 
in 1907 the fcniii that (x-eurred couhl be identilied with i'., 
longicornc^ Perty, in May, rpii, the majority of the spei.a mens 
agreed closely with Carter’s original figure ol C knmiiun use. It is 
obvious that much research on the Pcridiniaceac of the Indian 
lakes is necessary before any staleiiieiit can be made as regards 
the limits of the “species” even of those; already receirded. 

1 Mt W. a. IlardinK his kindly informed us Umt. this species is closclv allied 
to the Hritish G. het^rodila but probably r pre sents a f«>’'iu hitherto imdc-scribcd. 
It is perhaps specitically identu al witli a species oeeurring m Calcutta but not as 
yet found in a.ssociation with beetles in that loeality. 
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Although there appears to be some evidence that these two 
forms are merely phases of one species, it is noteworthy that 
C, knmaonensc ^ to use the name without prejudice, is the common 
form in Bhiiii Tal at a time of year at which C. longicornc 
|)redominates in other lakes situated in the same district and at 
appi'oxinately the same altitude. 

vSat Tai.. 

This lake is situated about two miles west of Bhim Tal at 
a slightly greater elevation. Originally, as is implied by the name, 
seven lakes i^xisted, but only two sheets of water of any consider- 
ate size now remain. The larger. Sat Tal proper, is U-sliaped 
and in former times comprised two separate lakes ; but a neck 
of shallow water now connects the large eastern part with the 
smaller, hut much deeper, western part. 

Tile fauna of Sat Tal is in some respects similar to that of 
Bilim Tal, but the plankton is poor and the Ccraliunt. found in such 
abundance in the latter lake, was (in May) almost entirely absent. 
Two siiecies of sponge were found, li/^hvdafia ffitviaf/lis and 
Sponu^illa cartcyi. the latter being very common. Of polyzoa, 
Lophnpudella cartcri was plentiful on the branches of trees growing 
in the eastern part of the lake and FrcdericcUa indica was found in 
the same .situation along with a few colonies of Plitnudcllo 
tani^anyikuc. The water bug U clcocoris , noticed in Naukuchia Tal, 
was not uncommon ; but other miuatic insects were, as usual, 
extremely scarce. vSmall leeches similar to those obtained in Bhim 
Tal occurred under stones on the margin of the lake. 

'riie plankton was very scanty : a lew cope})ods were found 
and Peridinium apiculaluni was comparatively ])leiUiful. The fiav 
exam])les of Ceraliuni that were obtained had the same form as 
those observed in Malwa Tal. 

In May a small jiool of water existed at the bottom of a deep 
ravine siluaterl close to the weir at the north-west corner of the 
lake, 'riiis, as was found to be the case with the ponds in the 
vicinity of Bhim Tal and Naukuchia Tal, sustaiiied an abundance 
oi in.sect and mollu.scan life. 

(lurud Tal a small lake situated close to vSat Tal but at 
a slightly greater elevation, could not be examined systemati- 
cally owing to the absence of a boat. Judging, however, from an 
inspection of the bank, its fauna did not appear to differ in 
any mdable wav from that of the larger lake. 

Naini Tal. 

This, the largest of the Kumaon lakes, is situated at an 
elevation of about b,400 ft., nearly 2,000 ft. higher than Bhim 
Tal ; but notwithstanding its greater altitude the fauna did 
not piesent any coiLsiderable difference from that found in the 
lower lakes, though, on the whole, it appeared to be less rich. 
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In almost all the margin was occupied by a dense belt of 
water- weeds, mail}' of which possesed very long stems and grew 
from considerable depths. These weeds afforded support to large 
colonies of Lophopodella carteri and Frcdcricella indica and it 
was noticed that L. carteri invariably lived on the u])per parts 
of the stems, extending to within a foot or so of the surface, while 
F. indica always occupied a lower position. Together with these 
polyzoa large colonics of Vorticellids were conspicuous, more 
particularly near the surface of the water. The only sponge 
observed was Ephydaiia /luviatilis, which grew both on the stems 
of water-plants and on the under surface of stones on the western 
])aiik. 

The scarcity ot a(|uatic insects was again a very noticeiible 
feature; but a leech of the predaceous family Iler])obdellidae which 
seemed to be rare in the other lakes was not uncommon under 
stones. 

In May the plankton was decidedly richer than in vSat Tab 
t'o])epods were coni])aratively abundant and Rotifers of the family 
Anuraeidae were by no means uncommoii. Ccraiinm was exceed- 
ingly scarce; the few specimens o])served had the same form as 
those found in Malwa Tab 

At the northern end of Naini Tal, situated at an •elevation 
of about 7,000 ft., there is a small teni[)orarv sheet of water 
bearing the name of Suka Tal. In Mav, 1911, this was completely 
dried up, Init from earth brought back to Calcutta and ])laci‘d 
in an a(juarium a few Clarlocera and Ostracoda weie reared. It 
was ill vSuka Tal in Oclolier, 190b, and May, 1909, that specimens 
of an interesting Anostracous crustacean, Frislicepfialus pnscifs, 
were olitained. 'Phis species, which has recently been desciibcd by 
Prof, von Daday,‘ seems to lie restricted to the XW'stern 
Himalaycis. It has been found in two localities in the »Simla Hills 
and, in addition to vSuka'l'al, at Hhowali, a village on tlu* road 
between lUiim Tal and Naini Tab In May, 1911, the species 
seemed to be entir ly absent from small pools in the vicinity of the 
Kumaon lakes, although it was abundant in 1907 in the same* 
months near vSimla. 'i'he erratic appearance and disap]>earam'e 
of the species of Hranchio])0(la is well known. 

'i'he table on the next page illustrates the distribution of 
Porifera and Polyzoa in the five princi]>al lakes of the district. 
None of our s])ecimens are from deep water, none ha\'ing lieen 
procured rom a greater depth than about 6 feet. 


^ “ Mon. Syst. Phyllopodes aiiostract's ” (Ann. Sc. Xat. Zool. (Paris), oc sc'rii*, 
XI, p. 224, fig. 29 ; ipio). 
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PORIKKRA— 

Kfyydatia Ihivintilis 
^t>ongilla carteri 
Spon^illa cineyea 

Spoiif’illa lacustris subsp. reticulata 
Strntospougil/a bombayensis var. pneumatica 
PObVZOA— 
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Lophopodella curteri 
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+ 

.. 1 C 

c 

C 

Fvedericella indie a 
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c 
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c 

Plumatella diffusa 




.. 1 + 



Plumatella allmani 



+ 

1 



Plumatella emarginata 



R 

: R 


1 

Plumatella tanganyikae 




j •• I 


i 

Stole 1 la h i malaya n a 



R 

1 

i I 

i ^ 



fC = common; + = present ; R = rare.] 

Iiii])erfocl as the above observations are, the followint^j general 


eouclusions as regards the fauna 
stated with some confidence: - 


of the Kumaon lakes may be 


1. The zoo-plankton (more particularly the smaller Crustacea) 

is, at any rate in the month of May, much more 
almndant in the small pools in the neighbourhood of the 
lakes than in the lakes themselves; this is also the case 
as regards aquatic insects. 

2. vSpouges and polyzoa arc remarkably abundant in most of 

the lakes, but no s])cciniens of tlie latter grou]) wcu'e 
taken in Naukuchia Tab 

p both s])onges and polyzoa, with a few exceptions (c.c. 
Stolclla himalayana), contain numerous resting re])ro-' 
ductive bodies in May. This agrees with what occurs 
in the plains of India, except that the production of 
these bodies is usually completed and the vegetative ])art 
of the organism has decayed about a month or six 
weeks earlier. It is very different from what occurs 
in Uuropeaii lakes, in which the resting re]:)roductive 
bodies are usually found at the ap])roacli of winter. 

q. Mollusca such as Limnaea and Planorbis reach a larger 
size in the small pools in the vicinit}^ of the lakes 
than in the lakes themselves. 

5. No species of Caridea occurs in the lakes. Decapoda 
are represented solely by two species of Pntamon {s. .<>.). 




N. Annandalk and S. Kkmp : Kunuion Lakes, 137 

6. A ^ species ' of Ceratium occurs in abundance in the lakes 
and exhibits great variation. One form of this ^ ‘ species * ’ 
predominates in each lake at a given date (at any rate 
in Alay) but the predominant form is not always the 
vSamc in different lakes at the same date. 


PART II.— SYSTEMATIC AND (GEOGRAPHICAL NOTIiS 
(L\ THE SPONGES AND POLYZOA. 

By N. Annandai.k. 

PORI F ERA. 

I. SpONGIIJ.A (EuSPONGIIXA) I^ACUvSTKIS Sllbsp. RJCTICrJ.ATA, 

Aiinaiid. 

Tliis sponge was onl}^ taken in the lowest of tlie lakes, Malwa 
Tal (alt. 3, 600 feet), in which it was abundant and bore numerous 
well-developed statoblasts in May. The race is widely distributed 
in the plains of India, in which it flourishes chiefly in wet weather. 

2. SpoNOinuA (iCUvSPONGii.nA) ciNKkKA, Carter. 

Specimens were taken in Naukuchia Tal (alt. 4,000 feet) in 
.May. They formed a layer never more than about ro mm. thick 
on twigs and are (in a dry condition) of a pale yellow colour. The 
oscula were small and to some extent radiate*, and the skeleton- 
spicules a litUe more coarsely spined tlian in the type, in which 
the oscula are much larger and non-radiate. The (lark gre>'ish 
colour of Carter’s specimens was probably due to their having 

grown in muddy water. vSpecimens from the R. (Godaveri at 

Nasik and the R. Bhinia at Khed in the Poona district were of a 
bright green colour but resembled iho.se from Kumaon in the 
structure of the skeleton-spicules and oscula. Except for the 

specimens from Naukuchia Tal the species is only known from the 

Bombay Pre.sidency , the specimens recorded by Prof. Max Weber ^ 
from the ]Malay Archipelago as 5 . cinerca actually re])re.senting not 
this species but 5 . [)rolijcyem, mihi. 

3. Spongii,la (Etjnapiits) CARTKki, Carter. 

Sponges were taken in Bhim Tal (alt. 4,450 feet) and Sat Tal 
(alt. 4,500 feet) in May and gem mules were found floating on the 
former lake in October. This is perhaps the commonest of tlie 
Spongillidae in India. The specimens from Kumaon bore well- 
developed gemmulcs in May, a month in which these bodies are 
also fully formed in the plains. At lower altitudes, however, the 
sponge has usually disintegrated by this date, whereas in Kumaon 
it was evidently still in declining vegetative vigour. 

* ZaoL Ert^eb. Niederl. ()st-lnd.* vol. i, pp. 35 » 4^ (j8go). 
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4. vSpoNiUU.A (vStratosponoilt.a) bombayensis, Carter. 

Specimens from Naukiichia Tal (alt. 4,000 feet) differ suffi- 
ciently from the typical form as found in Bombay and Mysore to 
l)c legarded ns tlie types of a new variety for which, in the addenda 
to my volume in the Fauna of British India (p. 2 ji), I have pro- 
posed llie name f^ncuma/ica. Their most striking feature is the 
thick but irregular ])neuinatic coat superimposed on the gemmule 
outside the gemniule-spicules. Tlicy arc also remarkable for 
])osscssing short verti<.al branches, and one s[)ccimen takes the 
Ibrm of a delicate cu]> attached by its base to a twig. 

lUMIVDATlA FIAIVIATITJS subsp. HI MA l.A VI-NSIS , llOV. 

I4»hydalia Huviatilis, Aniiandale. Fau)j. Bril. Tnd.^ Freshwater 
Sponges, etc., ]). 2\2 (iQir). 






Fij;. I . - - Gciniiiule (x7>) and Spicules ( x 2 ^o) of Ejiliydatia fiiivialilis subsp. 
kimalayc.nsi'i. 

v^pecimciis belonging to this common and widely distributed 
s]K‘cies were taken in i\Iay in several of the lakes, in which it 
ap])e;ns to replace F. meveni , Carter, the form common in the 
I'laius wf India. In Naukuchia Tal, the water of which is remark- 
ably clear, l\lr. Kemp was able to see that they did not occur at 
depths much greater than 10 feet. Gemmules were also taken on 
tile surface of Hhim Tal in October and were attributed to 
iK'busta^ (Potts), which is probably only a variety of E. fiuviatilis. 
The sponge from the lakes of Kumaon, however, although very 

^ Annaiidale, Journ. As. Soi. Bengal y iy<<7. p. 24, iig. 7. 
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near to E. robuda ^ exhibits certain peculiarities whicli seem to 
entitle it to be regarded as a distinct local race. For this new 
subspecies the name himalaycnsis is proposed, Many of the spcci 
mens are well preserved ])nt T can detect no trace of “ bubble 
cells ” ill their [lareiichyma. 

I\. (Iitviatilis subsp. hiina/avcnsis^ may be distinguished from 
tip' typical form of the species by the following characters 

(i) The skeleton-s])ienles ar<.‘ very variable in lengtli and 

usually rather slender. The majority are long. 

(ii) vSeattered amongst the smooth skeleton-spicules of the 

ordinary tyj^e there are a few particularly sleiuler 
oiU‘s wliich have, widely and sparsely scalteted over 
tlu‘ middle rc‘gion, a comparatixely small imniber of 
vei y minute spines, the ti])s lieing always smooth. 

(iii) Tli(' gemmide spimiles are somewhat variable in pro])or 
tions but a^^ a rule rather shorter than is ordinarih' 
the cas(‘ in the s|;ccies. Tluar rotnlai' arc narrow 
and often almost regularly, although always deeply 
indented ruiind the margin. Tlu* shidts are slendei 
and (‘ilher smooth or provided with a h'w eompara 
ti\'el>- short spiiu's. 

The e.\t('rnal form of the sponge* is very N'ariabh* and seems to 
depend to a large extent on the natuia* of the object to which it is 
attached. S])eeimens growing on slender twigs at tin* siirfact* form 
a compressed crest like a cockseomb, tho-e attached t(> stones at 
the liottom sjiread out in a Hat Him of little d(‘pth, and those fixed 
to delicate waiter-^wec'ds form irregular noduU'S. No large spi't i 
mens were olitaiiied^ none liaving a sup( rlieial ar(*a of more than a 
lew scjuare centimetres. The s])ecimens (dry and in spirit) ha\a‘ 
a faint ycdlowish colour. 'I'hey contained (in May) numerous well 
lormed gemmnles. 

Ilahital, Kumaon, \V. Himalayas: Nankuehia 'i'al (4,000 
leet), Bhim Tal (4,450 feet). Sat Tal (4,500 feet) and Nhiini Tal 
(<>,400 feet) (/\ /;///), May, 1911). 

In the })o.ssession of spined skeleton-s])ienles h. //uvia/ilis 
sui)S]). himalaycnsis, resemblc‘s a form of the sju eies which Welt.ner ' 
has recently described from Issyk-Kul in Turkestan. It does not 
l^ossess^ however, the monstrous am])histrongyli of the latter and 
at)pears to have less s])ongin in its skeleton. The external surfac'e 
is also smoother and the canals are less capacious 

roLYZOA. 

The following is a list of the polyzoa taken in the Kumaon 
lakes; the species have been described in my volume on the Fresh- 

' “ Beitriige zur Kenntni.ss clcr P'aiina Tiirkestan.s — viii. SpoiigilliUat* <lcs 
tssyk-KuI-Sees und des Baches bei Dscliety-Ogiis.” Travaux Je la 

j\atitrah\{es de St. P/tft '<huyL' . xlii. p. text figures <01(1 pi I, figs. 1-7 

(Uyll). 
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water Sponges, Hydroids and Polyzoa in the “ Fauna of British 
India/' but it now seems necessary to regard one [Plumatella 
tanganyikae) as the type of a new subgenus. 

I. Fredi^ricku.a indica, Annaudale. 

Taken by Mr. Kemp in Malwa Tal, vSat Tal and Naini Tal 
(3,600 -6,400 feet) in May. The specimens from the Himalayas 
differ from those on which the original description of the species 
was based (from lakes in the W. Ghats near Boml:>ay and in 
Travancore) in their much more luxuriant growth. They form 
dense bushy masses, in some ca.ses with vertical l)ranches as mucli 
as,3‘5 cm. long. The type specimens were, however, taken in 
November and were evidently just re-assuming active growth after 
a ])eriod of quiescence. 

I have recently (March 2iid, i()i2) found this species growing 
with fair luxuriance on the leaves of Vallisncria spiralis ni a canal 
at Cuttack in Orissa. vSome of the zoaria contained statoblasts ; 
in others they were absent. The ectocyst was ])aler in colour than 
in Mr. Kemp’s Kumaon .specimens. 

• 2. Peumateixa kmakginata, Allninii. 

Bushy masses of this common and universally distributed 
species were taken in May in Malwa Tal and Bliim Tal. 

G PlAIMATKiyEA DIKETTSA, Leidy. 

Common in Malwa Tal and Bhim Tal in May : ()ne of tlu! few 
species as yet taken in the plains of Nortli-WVstern India. 

4. Peumathixa AijyMANi, Ilaticock. 

Taken in Malwa Tal in May l)y Mr. Kenq) and in Bhim 'I'al 
in October by my. self. vSpeciniens from these lakes .show every 
gradation between the form originally de.scribed by Hancock and 
Allman's P. clegans ; they possess^ however, an apparent peculiar- 
ity in coloration in that the older zooecia are invariably surrounded 
by a band of dark ])igmeiit near the middle. 


AFRINDRLI^A, subgen. nov. 

This .subgenus is distinguished from Plnmalella (s.s.) by the 
manner in which the orifice is closed when the polypide retracts 
its lophophore. The stiffened ectocyst of the zooecium, instead of 
merging gradually into the much softer and more flexible tentacle- 
sheath, terminates abruptly and the tip of the zooecium therefore 
becomes truncate — as a rule obliquely truncate, because the .stiffened 
ectocyst is produced at the dorsal end of the periphery, which is 
oval ill outline, further than at the ventral. Immediately follow- 
ing the sharply defined orificial margin thus produced and in direct 



[912.] N. AnnandaIvK and S. Kemp : Knnuwn I.akc^. 14 1 

:ontiiiuity with it, the dorsal end gives rise in some zooecia to 
1 small semicircular projection or hood even darker than itself but 
■somewhat more flexible. At each side of the periphery a project- 
ing valve, which is colourless, softer and still more flexible, is formed 
n continuation of the stiffened wall, and the two valves are joined 
together round the ventral end by a narrow fringe of integument 
similar to that of which they are themselves formed. The termi- 
nal wall of the zooecium may therefore be said to be surrounded for 
the greater part of its extent Ijy a projecting fringe or border the 
surface of which has the roughened appearance characteristic of the 
external ectocyst, although the colour and stiffness of the latt('r are 
absent. Although 1 talk of this structure as a projecting I order, 
its distal margin is, as a matter of fact, in direct c(mtinuity wfth 
what becomes the proximal end of the rentaele-slieath when the 
polypide is fully extended, jnst as its proximal margin is in eonli- 
iiiiity witli the wall of the zooecinin. 



Pig. 2. — Part of zoariiiiii of P. taiiganyikat: from Cuttack, x lo, witli the tip c^f 
a single zooedum, x 60. 

When the })olypide retracts its loph()])hore, tlie hood (when 
it is present) is drawn downwards to a slight extent, owing to the 
lact that it is attached distally to the tentacle-sheath, and bends 
over the orifice. For the same reason the lateral valves close 
together tightly, completely covering the orilice. If retraction of 
the lophophore is spasmodic or unusually violent the valves ar^.* 
into the zooecium .so far that a kind of ant(?cham])er is 
formed above them, of course open at the ti]). When the lo])ho' 
phore is extended, the valves are thrust ai)ait and the hood is 
forced into line with the end of the orificial wall. Before the 
tentacles emerge, however, a bulbous transparent mass appears 
between the valves and forces them asunder. It is the still 
partially-iiivaginated tentacle-sheath. 

It was not until I had had an opportunity of examining at 
lei.sure with a binocular microscope healthy living colonies of 
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Plumatella ianganyikae that I realized the complexity of the 
opercular apparatus in this species, but once this had been realized, 
it was not impossible to trace the same structures in preserved speci- 
mens from both Africa and India, althotigh the much paler colour 
of the ectocyst in the former made the observation more difficult 
than it was in tlie case of Indian examples of the species. The 
peculiarities described in the precediiitr paragraphs would fully 
justify the recognition of P, ianganyikae as the type-species of a 
distinct genus, were it not for the fact that the different species of 
Plumatella (s. s.) exhibit considerable variation in respect to the 
manner in which the orifice is closed. In those species (e,g,, P. 
rcfjcns and P. fruticosa) in which the zooecial wall is fairly flexible 
and there is no furrow along its dorsal surface, the polypide is 
merely withdrawn by the retractor muscles, in the same way as 
tlie ti]> of the finger of a glove might be withdrawn by pulling 
strings attached to its internal surface. The walls of the zooecium 
co11a])se together and the result is a rounded tip with a minute 
round a])erture in the middle. In those species, however, *(e.g., 
P. cmarginala and I\ diffusa) in which the external ectocyst is 
somewhat inflexible, a furrow (that is to say. a narrow longi- 
tudinal^arca on which the ectocyst is thinner and softer) extends 
from the orifice along the dorsal surface of the zooecium and 
forms at one end the dividing line between valves not dissimilar 
to those which close together over the tentacle-sheath in P. tangan- 
vikae. The lophophore emerges between them just as it docs in 
that species. In I\ Ianganyikae there is usually no furrow on the 
distal end of the zooecium proper, although there often is one on 
the proximal part : but occasional zooecia may be found in which, 
in the absence of a dorsal hood, the soft integument of the valves 
and the separation between them extend for a short distance 
along the dorsal surface of the zooecium. Even in such zooecia, 
however, the separation between the stiff zooecial wall and the 
soft opercular part of the ectocyst is much more clearly defined 
than it ever is in such .species as P. cmarginala . 

P. must be recognized as the type- species of the 

new subgeiius Afrinddla, for it is not certain, though highly 
])robable, that a similar method of closing the zooecium occurs in 
Kraepelin’s P. philippinensis , which in other re.spects appears to be 
closely related. 

5. Plumatella (Afrindeij.a) tanganyikae, Rousselet. 

P. tanganyikae, Rousselet, P.Z.S., 1907 (i), p. 252, pi. XIV, 
figs. 1-4 

Pi bombayensis, Annandale, Rec. Ind, Mus,, II, p. 169, 
figs. I, 2. 

P. tanganyikae, id. Faun, Brit, Ind,^ Freshwater Sponges, 
etc., p. 225. 

I do not think that the form I described as P. bombayensis 
can be distinguished specifically from Rousselet’s African species. 



143 


1012.] N. AnnandaTvE and S. Kemp : Kumaon Lakes. 

as intermediate specimens occur ; but Indian specimens represent 
a distinct race for which the name bombayensis must stand. Mr. 
Kemp found this species somewhat sparingly in Bhim Tal and 
Sat Tal ill May. His specimens have a peculiar reddish colour 
and their zooecia are longer and slightly less recumbent than those 
from the W. Ghats. They were attached to small stones. 

I have recently (March 2nd, 1912) found several colonies of 
this species growing, together with Fredcricclla indica, on the leaves 
of Vallisneria spiralis in a canal at Cuttack in Orissa. They re- 
sembled those found on the lower side of stones from Igatpuri but 
were evidently young. 

It is curious that no species of Plwnatella with broad stato- 
blasts (except the aberrant P. punctata ^ Hancock) has as yet been 
found in India. Braeni* has recently described (together with a 
new species of Victorella) a form allied to, if not identical with, 
P. fungosa (Pallas) from Issyk-Kul in Turkestan, Imt I know of 
no similar form in this country. 

6. StoleUvA iiimaeavana, Annandale. 

Aunandale, Faun, Prit. Ind,^ Fresliwater vSponges, etc., 
i). 246, fig. 49. 

This species is described and figured in the addenda to my 
volume in the “ Fauna ” (p. 246, fig. 49) from specimens taken 
by IVIr. Kemp in Malwa Tal in May. At that season the species 
was evidently scarce, but the zooecia contained few statol)lasts 
(only free ones) and numerous young colonies were ])eing formed 
by the budding of old statoblasts on the sUjiies to which the 
adult zoaria were attached. 

5 . hinialayana differs from S. indica^ the type species of the 
genus, ill the following characters : — (i) the zooecia are entirely 
recumbent ; (ii) each zooeciuni is se])arated from all others by the 
stoloii-likc prolongation of their bases ; and (iii) the zoarium pro- 
duces lateral branches almost in a cruciform manner. 

7. lyOPHOPODETXA carteki (Hyatt). 

I found this species fairly common in Bhim Tal in October 
and Mr. Kemp took it in great profusion in the same lake and in 
Malwa Tal and Sat Tal in May. At both seasons statoblasts were 
being produced in large numbers, but in my specimens a large 
proportion of these were more or less ill-formed, the hooked 
processes being deficient or obsolete. These specimens were made 
the types of my variety himalayana. Mr. Kemp’s were, however, 
quite normal. L. carteri was originally found in the island of 
Bombay and is abundant in November in Igatpuri lake in the 

• ** Beitrage zur Keuntnissder Fauna Turkestans — viii. Bryozoen und dereu 
Parasiten, " Trav. Soc. Imp, Naturalistes Si, Petersb^r^, vol. xlii, p. 5, figs. (1191). 

^ Pec, Ind, Mus.^ iii, p. 279, fig. (1909). Professor K. Rmimnni Menon of 
Madras has recently sent me specimens of S, indica from that city. 
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\V. Ghats. A record of Lophopus ” from Madras may actually 
refer to this species, statoblasts of which have been found in 
German East Africa. A race (davenporti^ Oka) occurs in Japan 
and is distinguished by the stronger development of the hooked 
processes at the ends of the statoblasts. 

GEOGRAPHICAL DISTRIBUTION OP THE SPECIES. 

The following list shows practically all that is known of the 
distribution of the sponges and polyzoa that have been found in 
llie Kumaon lakes, at any rate so far as India is concerned. It 
would seem to provide evidence that the acpiatic fauna of the 
Malabar Zone ^ is less restricted than it at one time appeared to 
me. Recent investigations, however, undertaken in different parts 
(d India, prove that the African element which is so marked a 
feature of that fauna is more widely distributed in India than was 
at first realized. In ])articular, a species (a somewhat ])eculiar 
species, it is true) of Corvospongi//a has been found in the Ganges 
valley,'^ while both Ercdericella indicaand Plumalclla tan^anyikac 
have been discovered in the main Peninsular Area of India, It is 
noteworthy that the Gaiigctic Corvosponf^illa differs from its 
congeners in having free statoblasts jn'ovided with a well- 
developed pneumatic layer, but a species of the genus more ty])ical 
in this respect (T. has also been found at Tanjore far to 

tlie east of the Western Ghats. 


> See Alcock, Cat. Ind. Dec. Crustacea Ind. Mu'i., part i, fasc. ii (Potaiiio- 
iiidae), 1910; also the geucral iiitrodaciioii to my volume ou the Freshwater 
Sponges, etc,, in the Fauna of British India, p. 10. 

Aunandale, op. cit , , p. 243. 

This species is wrongly attributed to Spongilla in the “ Fauna (p. 105). 
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XV. FAUNA vSYMBIOTICA INDICA. 


No. 3.— POLYZOA ASSOCIATED WITH CERTAIN 
GANGETIC TORTOISES. 

By N. Annandai.K, D.Sc,, Superinicnihnt , Indian 

Museum, 

(Plate XIII.) 

It was noticed that i)eciiliar lichenoid patches were present 
on the carapaces of a nuinher of tortoises captured in the Ganges 
near Rajniahal in March, rgi2, by Mr. B. 1 ^. Chandliuri and hroin.>;ht 
alive to Calcutta At first si^ht the patches were taken for ah^ae, l)iit 
a close examination showed that they were formed of one or both 
of two species of i)olyzoa, namely Ilislopia /acusiris and an nii- 
described form of Plunuitella closely allied to P. (anganvihac. 
The tortoises in the collection belonjj;c(i both to the Testudinidae 
and the Trionychidae, the former being represented by three 
s])ecies of Kachuga (/v^ dhongoka, K. lincaia and K. smithii) 
and one of HardeUa (//. thurgii)^ while the Trionyehidae comprise(i 
I'rionyx gangcticus and l\ hurnm. The polyzoa were not found on 
either species of Trionvx or on K, sniithii (a small sjacies), but 
one or both occurred on most of the larger s])jciniens of Testudi 
nidae. Probably the skin of the mud-turtles is too soft and slimy 
for their proper attachment or growth. 

The tortoises had been out of tlu* wabn* for at least twenty- 
four hours before they were examined and the i)olypides of the 
])olyzoa had ])erished, but fortunately the zooi*cia remained in 
sufticiently good condition for an investigation of the geirerrd 
structure and specific characters. 


Hislopia iacustkis. Carter. 

Annandalcy Paitn. Bril, -Freshwater vS])onges, etc., 

pp. 190, 200 —205, figs 35A, 38 and 39. 

The zoaria on the tortoises’ .shells each cover an area of 
several square inches and are of luxurious growth, almost every 
zooecium producing its full complement of three buds and the 
whole colony being closely compacted, without, however, the 
zooecia overlapping. The individual zooecia are small, measuring 
on an average slightly over r mm in length and being very vari- 
able in breadth ; they are as a rule irregularly polygonal in outline 
and have the proximal end narrower than the distal. The orifice 
is circular or subcircular and as a rule lacks spines, although it 
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has a well-marked chitinous border. The zooecia are too closely 
fitted together for a flat membrane to intervene, but their 
cliitinous margins are well developed. 

Most of tlie zoaria in the collection had been overgrown by 
tlie Phylactolaematous species next to be described. They were 
only found on the carapace of Hardella thurgii in this instance, 
but Hislopia lucustris commonly occurs on the shells of molluscs 
of the genus Vivipara as well ^s on the leaves of Vallisneria 
spiralis, on logs, stones and other inanimate fixed or floating 
objects. Major Walton discovered the polyzoon StolelLa indie a 
growing over large zoaria in the United Provinces and the bases of 
the type- specimens of the sponge Corvospongilla hurmanica from 
Pegu contained the remains of zooecia. The species is widely 
(listribured in the tropical parts of eastern Asia. 

Pl.UMATKLT.A ( AFRINDKLI^A) TKSTUDINICOFA, Sp. 110 V. 

Zoaria forming quite flat, oval or circular lichenoid patches 
with undulating or sinuous borders and in some instances as much 
as TO cm. in diameter; consisting of zooecia laying i)arallel and 
closely adjacent in one plane and radiating in branches from a 
coinuKiii centre. 

Zooecia entirely recumbent, narrow, elongate, with the orifice 
opening almost vertically ; the proximal part a little flattened, 
without dorsal keel or furrow the ectocyst densely covered with 
minute sand-grains, translucent brownish, indistinctly annulated , 
])aler on the distal than on the proximal part 

Polypidc not observed. 

Slatoblasts. Only fixed statoblasts are apparently developed. 
I'hey occur in great profusion, entirely filling many dead zooecia 
and arranged in monililbrm series. As the dorsal wall of the 
zooecium decays they aie left adhering with its ventral wall to the 
host’s carapace and reproduce the pattern of the zooecium, often 
almost comjiletely. They are, as a uile, broadly oval, measuring 
about 0*52 X 0*35 mm., but .sometimes they are circular and 
occa.sionally kidney-shaped. The surface is polished and without 
a trace of reticulation and the capsule is sunounded by a stout 
chitinous ring separated from it by a deep peripheral groove ; the 
colour is black or very dark brown. 

Localities and hosts. — R. Ganges near Rajmahal, on carapace 
of Hardella Ihurgii, Kachitga dhongoka and K. lincata : staloblasts 
also observed on young specimens of K. dhongoka from Allahabad 
and Fatteghar. 

The structure of the zooecium closely resembles that of the 
zooecia of some forms of Fkimatella tanganyikae ^ which I have 
recently adopted as the type-species of the new subgenus 
Ajrindella (Rec. Ind. Mus., vii, p. 140) and I have little doubt that 
I am right in referring the new species to that subgenus. It is 
unfortunate, however, that the polypides of the type-specimens 
are not in a fit state for examination. The statoblasts somewhat 
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resemble those of Fredericella, to which belong the only species 
hitherto described in which all of these bodies are devoid of a ring 
of air-cells. The fixed statoblasts of Plumatella, however, always 
resemble those of Fredericella^ and that to a different extent in 
different species. It is probable in the present instance that the 
production of fixed statoblasts only is an adaptation correlated with 
the peculiar method of life adopted by the polyzoon. As the 
tortoises to which it is attached leave the water for purposes of 
oviposition, if not for other purposes also, it is perhaps necessary 
that the Plumatella should not altogether lose their services as 
beasts of burden at any period in its life-cycle, solid objects to 
which it can affix itself being few and far between in the mud of 
the Ganges. ^ 

In its general appearance P. testudinicola bears a remarkable 
but of course quite superficial resemblance to certain Cheilostoines 
and Cteiiostomes that encrust flat surfaces. The rhethod of 
budding is, however, completely different, for the closely com- 
pacted parallel branches of the zoarium are produced by linear 
budding or by the production in the first instance of two divergent 
buds at the tip of a parent zooecium. Except at and near the 
centre (which is the oldest part of the zoarium) there is no 
organic connection between the different branches, whiph, at 
any rate near the periphery, merely lie alongside one another. In 
the older parts of the colony it is clear that the production of 
divergent buds in the position indicated has been frequent but 
that they, or rather the branches produced from them by linear 
budding, have become closely pressed together and therefore 
parallel, not apparently having the ])ower of raising themselves 
from the basis to which they adhere. Thus the method of bud- 
ding differs from that of such forms as Meuihranipora and Hidopia 
in that lateral buds are never produced, while there is no single 
zooecium from which the branches radiate outwards as in Ftustrella 
and many other encrusting forms. Indeed, it seems x)robable that 
each ax)X)arent colony is not really a single zoarium but rather 
the result of budding on the part of a group of statoblasts or 
embryos from each of which branches have been x>roduced in one 
or in two directions. In Plumatella tanganyikae, although compact 
flat zoaria are often found, it is always x^ossible to see that their 
branching is fundamentally bilateral and ])robably arises from the 
fact that the two first poly^fides produced from a single statobla.st 
or embryo have diverged from one another before fixation was 
completed. In P. tedudinicola, on the other hand, each colony 
appears to have arisen from a group of separate but closely 
adjacent individuals, the branches of which have been forced to 
diverge by mutual pressure. It is, however, difficult to be quite 
sure of this without studyfng young growing zoaria, which I have 
not seen, as the central part of old zoaria is always in a more or 
less decayed condition. 

My specimens of the new sjoecics were taken in March, and it 
is evident that the vegetative phase of their life-cycle was practi- 
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cally complete, statoblasts being produced in large numbers. P. 
testudinicola, like so many other Indian representatives of the 
Phylactolaemata, would appear, therefore, to be essentially a cold- 
weather form. On Hardella thurgii the zoaria grew over those of 
Hislopia lacustris and the zooecia were much less regular in their 
arrangement than when they were alone. The smooth shell of 
Kachuga lineata seemed, on the other hand, to encourage the 
production of the regularity and parallel growth so characteristic 
of the branches of the species. 




EXPIvANATION OF PLATE XIII. 

Photographs of the type-specimens of Plumatella [Afrindella) 
testudinicola on the carapace of Kachuga lineata. 

Pig. I. — The whole zoarium (nat. size), 

,, 2 , — The central part of the same zoarium (enlarged), 

showing statoblasts (s) in situ. 
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XVI. THE INDIAN MUD-TURTDES 
(TRIONYCHIDAE). 


By N. Annandai,e, D.Sc., F.A.S.B., SuperirUendent, 
Indian Museum. 

(Plates V— VI.) 

The mam object of the present paper is to supplemeilt 
Mr,G. A. Boulenger’s admirable account of the Indian Chelonia pub- 
lished in the volume on Reptilia and Batrachia in the “ Fauna of 
British India.’ ’ It is now twelve years since this volume appeared 
and although additions to our knowledge of the Trionychidae since 
that date have not been very numerous or important so far as 
India is concerned, the fact that its author had not access to the 
bulk of the large collection accumulated in the Indian Museum by 
the late Dr. J. Anderson and his contemporaries and successors 
rendered certain omissions unavoidable. * 

I have been able, moreover, to institute special inquiries 
into the distribution of certain species and races and have received 
assistance in so doing from several naturalists in different parts of 
India, especially from Dr. J. R. Henderson, Superintendent of the 
Madras Museum, and from my colleague Mr. B. E. Chaudhuri, 
who has supplied me with valuable information. 

One species and two subspecies not recognized by Mr. 
Boulenger in the “Fauna” are here described. The species 
belongs to the genus Trionyx and is interesting because it repre- 
sents this genus in a geographical area in which information alK>ut 
its distribution was peculiarly scanty. 

This Trionyx was described, it must be confessed inade- 
quately, by Dr. Anderson, who named it T. nigricans. It 
inhabits a tract of country intermediate between the Brahmaputra 
river-system and the Arrakan streams in which a Burmo-Malay 
species of the genus first makes its appearance. I have found it 
necessary, moreover, to recognize the races of Emyda that occur 
in Chota Nagpur and Orissa on the one hand and in Ceylon on 
tile other as distinct subspecies. The name intermedia is here 
proposed for the former race, while Gray’s “ ceylonensis” is 
available for the latter, 

List op the Indian Twonychidab. 

I. Dr^ania subplana (Geoffr.). Mergui, Malay Peninsula, Sumai- 

tra, Sinkep I., Java, Borneo, 
and the Philippines. 



Records of the Indiiui Museum. 


[VOL. VII, 




2. Trionyx gangeticus, Cuvier. 


3 - 

leithii, Gray. 

•b 

,, hurum, Gray. 


,, nigricans, Anderson 

f). 

,, for mosus, Gray. .. 

, 7 * 

,, phayrei, Theobald. 

H. 

,, cartilagineus 


(Boddaerl ). 

(). Pi-lochelys cant 01 is (Gray). 

ro. Chitra indiea ((iiay). 

1 1. Ivmyda gianosa (Selioo])!!). 

lilt. ,, intermedia,^ 

nov. J 

ii/'. ,, ,, vittata, > 

Peters. S 


The river-systems of the Indus, 
the Ganges and the Maha- 
naddi. 

The rivers of western, central, 
and northern India. 

The lower reaches of the Ganges ; 
the Brahmaputra as far east 
as its entry on the plains. 

Chittagong. 

The Irrawaddi, the Sittang and 
the Salween. 

Arrakan, Pegu, Teiiasserini, the 
Malay Peninsula, vSumatra, 
Java, and Borneo. 

Pegu. Tenasserim, Siam, Cam- 
bodia, tlie Malay Pcnimsula, 
Sumatra. Borneo and Java. 

The lower (Ganges system, 
Burma, the Malay Peninsula, 
Annatn, vS. China, Borneo, 
vSumatra, the Philippines and 
New (biinea. 

Tlu* Ganges and Irrawaddi sy.s- 
lem, as far as the base of the 
llimalaN'as in the former. 

The valleys of the Indus and the 
Ganges; the .\rrakan Coast. 

Chota Nag})ur ; the Central Pro- 
vinces: Orissa and the north- 
east «>f the Madras Presidency. 

Tile greater part of the Bomba\’ 
Presidency (including Cutch) ; 
the whole of the Madras 
Presidency e.xcept the north- 
ea^tern part ; Travancore. 


iir. 

lid. 


ceylonensis, 
(kay. 
sen tat a, 
Peters. 


I Plains of Ceylon. 

I The valleys of the 
S and the vSalween. 


Irrawaddi 


Prom the above list it will be seen that liie Trioiiychids of 
the Indian Umpire fall naturally into three groups, if considered 
from a gi'ographical point of view : (r) those of the Indo- 

Gangetic and ibahnnpnitra river-systems; (2) those of the valleys 
of the rivers of Peninsular India, and (3) those of Burma. 

The exact iimils of lhe.se areas are, however, not strictly 
observed, for while the typical form of Emyda y^ranosa , a charac- 
teristic Iiulo-(k'Uigetic race, ranges in a south-easterly direction as 
far a.> tlK Arrakan Coast, the common Indo-Gangetic Trionyx 
( 7 . -p. 7 v::eticiis) is apparently not only replaced in Arrakan by 
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7 . phayrci but also separated from that species in Chittai^oiii^ 
by T. nigricans, in many respects an interinediate form. Very 
little iiifonnatioii is as yet available about the exact distribution 
of the South Indian species of Trionyx, but we now know that an 
Indo-Gangctic species (T. gangcticus) occurs in the Mahanaddi. 

Both the southern race of Emyda granosa (subsp. vittata) 
and the northern or typical form have l)ccn found to be different 
from that which occurs in the Central Provinces and Chota 
Nagpur and inhabits even the valleys of rivers such as the Kasai 
and tile Barakar which actually reach the sea tlimugh the Rughli 
estuary, south of the Hughli itself. 

ihe Burmese forms are either endeinic or found also in the 
Malay Peninsula, excejit the monotypic genus Chitra which hfis 
only been fouml in the (hinges and the Irrawaddi. Trhnivx 
fonnosus is only known innn the Irrawaddi. the vSalweeii and the 
Sittang ; Emyda granosa sculatu only from the valleys of the two 
loriner rivers, while Dogania suhplunu and Trinnvx corliluginciis 
are tyjiical Malayan forms. T. phayrci, on the other haml, in 
all ])robability originated in the hills of Arrakan and has made 
its way southwards into tlu' Malay Peninsula and certain islands 
of the Malay Archi])elago and eastwards into Indo-China. 

()nl>' one of the Indian Trionychids has a really widi* gi'O- 
gra])hical range in both the Malayan and Indian sub regions, 
namely Pclocliclys can for is. This appears to be a sonuavhat scarce 
species wherever it occurs, although it has been found both 
in the lower reaches of the (hinges and in New Oninea, as well as 
in many intermediate localities. 

In ])re])aring these notes I have not thought it necessary to 
gi\'e detailed reference to all the works that have ajipeared bidore 
or sinee tin* publication of Mr. Bouleiiger’s volume in the 
‘‘ Fauna.” To do so in respect to previous works is needless 
exce])t in a few instances, whereas a full bibliogra])hy of rec'ent 
refereiiees can be extracted from Dr. iv Si(*benrock’s “ Synopsis 
der rezenten Schildkrdteii ” (Zool. Jalirbucher, Jena, i<)09). I 
have referred to this most useful work throughout sinijdy by 
the author’s name with the page number added. 

Genus DOfhVNIA, Gray (1H44). 
vSiebenrock, p. 005. 

This genus, which is not recognized by Mr. Boulenger (at 
any rate in the “ Fauna”) as distinct from Trionyx, has the whole 
series of costal plates separated by neurals, instead of having 
the last pair of costals in contact in the middle line. The plastron ^ 
is also less fully ossified than in Trionyx in a restricterl sense, 
and the branchial skeleton differs in that the basihyoid bones 
are in close contact in the middle line. 

Only one .species, which is widely distributed in Malaysia and 
occurs in the coastal districts of Burma, is known to exist. 

i Siebenrock, S. B. K. Akad. Wiss. Wien, CXI, pp. 817 — 8, fig. 2, IQ02. 
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I. Dogania subplana (Oeoffr.). 

Boulen^er, I^iuna, \). (). 

Distribution. — .^ rrakan, Teiiasseriin, Mer^ui Archipelago, 
the Malay PeiiiiiMila, vSiiniatra, Java, Borneo, and the Philippines. 

vSbkcimkns : 

Burma. 

11589 (si>irit) : jnv. . . Tibu, King 1., Mergui 

Archipelago. 

15468-9 (stufhtd) : jiiv. 

661 (spirit): juv. .. “ Sinkep I. , off K. Coast 
» of Sumatra’’ 

The two specimens in s])irit are very young; their colora- 
tion has ]>cen obscured by fading l)nt six rather small ocelli 
can still be distinguished on the disk, while the head and neck 
bear traces of longitudinal markings. The stuffed specimens from 
Mergui are ])robably half-grown, the disk measuring about 2j*6 cm. 
In length. These and the young individual in spirit from the 
same district are referred to by Dr. .Vnderson in his “ Fauna of 
the Mergui ” (Jour. Ijiin. Soc. Zool, xxl. p. 5,42). 

Mr. II. C. Robinson inform'^ me that tin’s is a ])urel\’ estuarine 
and maiine species. 

(hauls TRIONVX, (jcolTr. (1809). 

Bouleiiger, lumna, p. U) (parlim) : Siebenrock, p. 5(^5. 

'Ihis genu^, which is by far the largest in tlu* fami]^’ and 
occurs in the wanner parts of all the continents (.‘xcept luirope*. 
is well represented in the Indian fauna, to which at least eight 
Species can be assigned. 

The s[)<.‘Ctes ar^* ditticult to u*cogni/.e, unU*ss cranial and 
skeletal cdiai ai.'ter.s art considered as well as cc^loration. ’I'he 
h)wer jaw in particular affords diagnostic features of great im])or- 
t ince in mo 4 species. 

'file branchial skeleton of this genus is less fully ossified 
and less complex than in some genera of the family. I have 
been able to lind specific <lifferences in it in some st)ecies. The 
basal pait consists in the adult of three ])airs of bones, a ])air 
of basihyals in front, followed by two [>airs of basibranchials. 
The basihyals are widely set>arated by a cartilaginous plate in 
which small irregular ossilicatious sometimes occur; their external 
margins are somewhat protuberant anteriorly but do not form 
regular h nns. Tiie basibranchials are in close contact in the 
miildle line; the large cornua are articulated to prominent 
condyles situate.! on their external margins. The hypobranchials 
are well de\ eloped. They are articulated to the posterior border 
of the posteruw basibranchials. The ceratiduanchials and pterygo- 
bram'hials are sometimes ro]>reseiited by cartilage, soinetinies 
ossified. 


. . Dr J, J nderson. 
.. /. Wood-Masou, 
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An examination of the fine collection accumulatcil in this 
museum by the late Dr. John Anderson renders it necessary 
to reinstate one species ( 7 '. nigricans) iiiadcciuately described by 
him and since ignored by most writers on tlie Chelonia. All the 
recognized Indian and Burmese species are represented in the 
Indian Museum, but T. leiihii and T. cartilagineus only by young 
specimens. We possess the types of tlie following (U'scribtd 
species : — 

T. huchanani , Theol)ald. (-= T. hnrimi. Gray). Xo. io()() 
(skeleton). Proe. As. vSoc. Bengal, 1S74. p. 7S. 

T. nigricans, Anderson. Nos 1898 and 7^5 (skeletons). 
Ann. Mag. Nat. Hist., (4) XVI, 284 (1875). • 

Mr. Boulenger siigge.sts in his “Catalogue of the Chelonians, 
etc. in the British Museum’' (p. 244) that at least some species 
of Trionyx are dimorphic, the two phases differing in the form 
and structure of the jaw and their characteristic fcatnus being 
])roduced, in the case of the individual, by the method of obtain 
ing food adopted at an early age. 

So far as the Gangetic .sj)ecies are concerned I h;iva* bet*n 
unable to obtain any evidence that tliis is so. Two* distinct 
species, the skulls of which are different at all ages, occur together, 
namely 7 '. gangeticus and T, hnrnni. The former has a blunt, 
the latter a sharj) snout ; and the youngest skulls can ]>c 
distinguished with ease by the Umgth of the symph\sis of 
the lower jaw. I have examined many hundreds of living in- 
dividuals, as well as a large series of skulls, and have nevm* 
come across a specimen that was in any way intermediate 
between tlu‘ two s])ecies in structure; while only one spc'ciinen of 
T. hurum (No. 16627) iiad some resemblance to T. gungclicus 
in colour, or rather differed so widely in this res])ect from normal 
individuals of its own s])ecie.s that its supeiiicial appearance* was 
reminiscent of I', gangcticus, although it lacked the c liaracteristic 
head-markings of that species. 

A not uncommon abnormality in the Indian species is an 
upward curvature of the vertebral column that results in the 
carapace, instead of being fiat, assuming a conical form and 
actually in some instances being deeper than it is broad. The 
presence of a deep groove on the middle line of the caraj)ace 
is another comnu)ii abnormality. 

The nature of the food of the members of the genus is 
apparently a disputed point. So far as my own f)bservations 
go, they are practically omnivorous, at any rate when living 
in a semi-dome.sticated state. In the Malay Peninsula c(*rtain in- 
dividuals (probably of T. carlilagineus) haunt rivers in the vicinity 
of villages and act as scavengers. The specimens of 7 ’. formosus 
that are kept in the Arrakan Pagoda at Mandalay feed readily 
on curry and rice and those of (?) 7 '. hurum that live in some- 
what similar conditions in a tank attached tc) one of the temples at 
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Puri in Oiissa, uat swc-etmeats made (jf i)ardie(l rice and palin- 
siu^ar. In sneli conditions they very tame and come to 

l\-e(l when ('ailed. Those at Puri are iiopularly believed to lie 
the des(’eiidants (d a man named Oojjal who offended Jugger- 
nanl ; ihrv are summoned by the priests by this name, to 
which tlicv answ'er sometimes but by no means always -by 
a])|)earine on the surl'aci* and swimmin- towards the edge of the 
tank. 

Til" (list ril mt ion of the Indian species of Trionyx is a matter 
ol considerable inteiest but one in nee(^ of further elucidation^ 
c'specialK’ in re^])et't to llu- s])ec i‘S that occu])\' the ri\'ers (jf 
western and soullunn India. There can be no doubt that 
one s])ecies i f . it(fnir{iciis) ocenrs both in the Indus and the 
(hinges, but whi‘th(*r this is the only form that will be found 
in the tornier ri\’er we (lo not know. W'hether 7 . Inl/iii is to be 
lonnd ill all the ii\-eis of western, ('entral and northern India w'c 
do not know. W’hat spi'c'iis occur, if any do occur, in the rivers 
that watei the souilu'in and sont h-westeni jiaits of the Madras 
PresideiicN , and whether any spec'ies occur in Ceylon are (juestioiis 
that I ha\e been nnabU‘ to solxa*. 

In the (langctic delt.i. and I belie\'e in the othei parts of 

Iiidi.i rn<>iiv\ is M'gard'd as an important article of diet. Very 
huge iiiimbiMs aie caughi , cliielh- in the Khulna district, for 
the L'.ihntta market and are sent to tow’ii b>' train, i'hev are 
eaptnii‘<l in nets in antnmn, when the rivers begin to sink, 
and aie stored in the \ ieinity of Calcutta in small j)onds, their fore* 
and hind leet Ixing scwved together and a hole, to which a 
stiine, is attac’lu'd, bored in the cartilaginous part of the disk. 
In this e(Hiditioii tluw live for man\’ months. The onh' sjK-cies 
I liavi' actuall\ seen tri*ated in this way aic* /'. linnnn and 
7’. i^iiiiLirficiis , but I nndei stand (Infra indtea is dealt w’ith in 

a similar inaniiei . 

/\( \’ to fill’ ! ndian s/jcc/Vs o/ Trionv.\, 

1 . 'I'wd neural platen between the lirsl pair of costals. 

.\ strong longitudinal ridge on the mandibular symphy- 
sis ; eoloration of adult very dark I , nii^ricans. 

(P>) 'The longitudinal lidge on the mandibular s\'m])hysis 
teebl>‘ developed or absent. 

a. Mandibular sym])hysis tu'oduced in fonit, its length 
being much greater than that of the orbit ; at least 

foiii huge and con.spicuous ocelli as well as a 

dark reticulation on the tlisk of the young, that 

of the adult dark Jiiirum. 

ah Mandibulai sym])]iy.sis not much longer than the 
orbit . 

a. Disk t>ale, with radiating dark lines but no 
ocelli in the young ; inner margin of mandible 
ridgi'd . 7'. ifanuc/icus. 
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a\ Disk of yoiinj^ with four ocelli ; inner margin 
of mandible without a ridge 7 '. JcitJiii. 

II. A single neural plate between the lirst ])air of eostals : 

a strong longitudinal ridge on the mandibular symi)hysis. 

A. l4)iplastra widely se])arated immediately in front ol 
the ento])]aslra /’. ioyiiiosns. 

1). I^]n])laslra in eontaet in front of the lailoplastra. 

a. Plastral callosities feid)ly de\'eloped, linely sculp- 
tured /’. Idiayrci. 

a^ Plastral callosities wc‘ll de\elo]>i‘(l , (K-ej)ly sculp- 
tured /'. Ciirti!iit:inrn\. 

The above key is bused on the one given b\ Mi-. HonK‘n*gc‘! 
on t)p. 10 and ii of his volume in the “ I'ann.i,’’ but has bc'en 
modilied to include the st)ecies omitted bv him. 

A table of measurements of tlie skulls ol this genu^ and of 
Do^tiniii i)res(a'\a*(l in the Indian Mnstaim is gixam at Ilu“ md 
of this papt‘r. 


2. Trionyx gaiigcticu.s, Cuvica' (])1. \g tigs, i, la, J.}. 
Houlengcr. Pauiia, p. 12 : vSiebeniock . p. 5(j(). • 

l)lSTRiiu"n()\.--Thc Indus, the Ganges, the Maliamnldi and 
their tributaries; ])robabl\' also tlu‘ 1 »rahina])utra system. .Mi. 
Iloulenger is wrong in suggesting that this s])i*(‘ii*s does not oc('iii 
in the Indus, for specimens from Karachi are id(*ntit'al , at any 
rate so far a-^ luad-markings and sknll-chara('t(*rs are eoiu'ermsl, 
with those from bower Pengal. The s])eci(‘s, altlKmgh not so 
abundant in the Calcutta market as /'. Iinynni. is sold for food in 
considerabh' numbers, being brought from dilteiaait plac*es in the 
(bingetic della, espet'ialh' from Khulna. 

vSiuccnTKXs : 

Hkn(;ai.. 


rM()5 ( no skull ) 
uSo() (ski.) 

i0(S(>y, : ioMq (skulls) 

78-0 (skull) 

3870 (skulls) 

1720-2 (stuffed) 

1724 

1716 

1893 (carat)ace <S: skull) 
1895 (ski.) 

1052-3 (skulls) 

i 05 .t 

288 (spirit) 

879 ( 32 b. A. S. lb) 

88r (32 d. A. S. H.) : juv. 


Calcutta. 


> > 


Ganges. 

Ilughh. 

Calcutta. 


j j 


Pnrchitsrd. 


y » 

Dr. /. Anderson. 
) ) 

J J 


/: . Dlytk, lis({. 
} ) 
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X8i ( 52 ( 1 . A. S. B.) : juv'. Calcutta. K. lUyth, Esq. 

882 (32 c. A. .S. B.) „ 

88} (.52 f. A. S. B.) 

<S84(32g. A. S. B.) „ 

1084-6 (skulls) ,, ,, 

167501 (ski.) Probably from Dr. N. Annandalc (fr 

Khulna Dist. B. L. ChatuUmri ^ Esq. 


United Provinces. 


i.Sio (carapjiCL*) : juv. 
1729 (stuffed) 

46^^ (s])irit) 


( „ ) 

286 (head in s])irit) 
756 (skull) 

1752 (stuffed) 


I 


(S 


Allahabad. 


Agra '. 
Agra. 


vSiND. 

1<S '5-6 (skulls) R. Indus, 

Karachi. 

.>871-2 (heads in 
s])iril) 


E. Atkinson^ Esq. 
J. Cockburn. Esq. 


>> 


} * 

Dr. Stoliczka. 

} ' 

Riddell Museum. 


Karachi Museiiui, 


Very old individuals lose the characteristic markin,e;s to a 
greater or less extent, sometimes becomin,ii; of an almost uniform 
jiale olive-j2;reen all over the dorsal surface of the head and body. 
The ventral surface is never dark. The iris varies in colour 
from emerald-green to golden yellow. 

The bony carapace of the largest s])eeimen I have seen 
measures 48*5 cm, in length by 55*4 cm. in breadth. So far 
as I am aware, there are always two neural plates between the 
first pair of costals. The pre.sence or absence of a callosity on 
the ento[)lastron is not correlated, either in this species or in 
/ . ni'^ricansy with age or sex. In some small individuals it 
is present, while in other much larger and evidently older ones no 
trace of it can be found. The median projection of the hyoplastra,^ 
exce[)t ill very young individuals, is double and comparatively 
short and stout, disa]ipearing altogether in very large specimens, 
in which the two hyoplastra are in contact or almost in contact in 
the miildle line for the greater part of their length. The sculpture 
oil the sternal callosities is very deep and strong. The skull 
becomes much bioador and blunter with age. The hypobranchials 
(dg. 1) are long and comparatively slender. In old individuals 
they are fidlowed at the distal end by four or dve short flattened 
oval bones, but in the young these are represented by cartilage. 

I Cf Siebenroii'. S. B. K. Akad., Wiss. Wien, CXI, p. 280, fig. 3. 



1912.] 


N. Annandalk : The Indian Miid-Tiirtle$. 


150 


3, Trionyx leithii^ Gray. 

r. Icithiiy Gray, P. Z. S. 1873, p. 40, 3. T, f^an^cfkus, id., 

ibid.y pi. viii. 

Boulenger, Fauna, p. 12. Siehenrock, p. 597. 

Distribution.— The limits of distribution of this form are 
very imperfectly known. It was described from Poona in the 
Western Ghats and was taken by the late Colonel Beddome in the 
Nclambar River, which is also in the Malabar zone. Mr. Houlen- 



Fio. I — Hraiicliial vSkeletoii ol I nouvi r/nnirti, , x j. 
A, of adult; B, of yf>un^. 


i^er states that the s])ecies oeeurs in tlu* Kisliia Ri\a*r and that 
the fii^iire of it r(.‘])roduced by Gray in \ as representing T. 

was a copy f)f a drawin;/ of s])e('iinens from I'attei^liar. ' 
The late Dr. W. T. Blanff)rd obtained specaniens in the Tfj)])or 
.Mahanaddi system aiifl in the lower n-aclies of the Godavari. 


vSpeci.mens : — 
^^^*^03 (s]nrit) : juv. 


• Thcrt.* are two places of this name in N.-W', India, one rm tlic k 
the f)thcr in Patiala .State and within the limits of the Indus syst' in. 
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17 ]i (stuiTe.l: skiilli Hasdo R. (tributary Dr. W . T. Blanjord. 
st‘parat(*): juv\ ‘ of tlie Mahanaddi), 
lUlaspLir district, 

Central Provinces. 

522 (s])iril : skull ^ Godavari valley. 
sc])arate) : juv. j 

'Pile only specimens in our collection that can be assigned 
to this species arc young individuals. A figure of the plastron 
of the largest is re])rodured below (fig. 2). 





Fi ". 2 . — I’la^troii ot 7>zonvt' (younu:;, x i. 

/\. Trionyx huruni. Gray (pi. v, fig. ;). 

HoiUenger, h'auiui, ]). ij, fig. 5 (young) : Siebenrock, ]). 597. 

DivSTKinuTiON. -The lower reaches of the (ranges; the Brahma- 
putra as far north and east at the tioiiit at which it debouches 
on the plains. The species is said to occur also in Indo-China,* 
and in the Malay Peninsula,*^ but the latter locality rests on 
insn!'tleient evidence. .Mthough T. i^aniitdcns makes its way as far 
north a-* th<' base of the Nepal foot-hills and as far west as 
Karachi. I lia\e In eii unable to obtain any evidence that T. huruin 
is found much above Rajiiiahal. .Moreover the only specimen 
(No. iot)27) I ha v’e seen that was actually taken in Bengal outside 

• Moctpuir'l, “ L'-’s Reptiles tie l*In<lo-China ” {Lu A’.- . n- coloniale, 1907, 
p TO. 

Srt' r S. p. ^f)I. and p. ^>2^) 
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the Gaiigetic delta was so peculiar in coloration that it may 
well represent a distinct local race. Specimens from Assam are 
perfectly typical in coloration. I have seen a consignment of 
over 500 individuals from Khulna being unloaded at the railway 
station. The “ fishery ” takes place mainly in October. 



In this species the coloration of the dorsal siirlace normallv 
grows darker and more ol)Scure with age, although the ventral 
surface is dark in the young and only assumes its unilorm pnle 
colour in half-grown individuals. lUichanan (Hamilton) in his 
collection of drawings now preserved in the A.siatic vSociuty f)f 
Hengal’s library figured three stages as distinct sjx-eies. Th(‘ 
first of these drawings (Xo. 52) i.^ labelled 'J cstudo niclluta mid 
represents the 3'oung in which four large ocelli and a bold reticula- 
tion of black lines are consjiicaifius on the doisal surlace of tin* 
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disk. The second (No. 54), which is labelled Tesiudo hurum, 
rei)rescnis an older individual in which the ocelli have become 
(j])S(jleNcent , the rin^^ of bright reddish yellow which surrounds the 
ivntral dark spot having faded and the sf)ot itself having increased 
greatly in si/x, whih* tlu‘ reticulate lines have multiplied and 
become more vermicular in character. The third drawing (No 53) 
evidently rei)resents a much larger specimen; it is labelled Testudo 
chliim. Tile whoh* of the dorsal surface of the disk has darkened 
and only small ami somewhat obscure yellowish s])ots re])resent 
tin* ])ale i;round-colour of the juvenile disk. The ventral surface 
is represented as dark olive faintly speckled with a pale .shade in 
the lirst ligure and uniformly pale in the others. The coloration 
of, the head varies somewhat in the adult as regards the relative 
])ioportions of the yellow and the dark green areas. The former 
colour usually ])re(h)minales on the snout and ()n the sides of the 
he;id behind the* mouth and tlu* latter on the ])ost- and inter-orbital 
ri'gions, forming a more or less close and dense* rc*ticulation. In 
tin* young llu* two colours arc* more delinitely se])aralc‘d. In old 
individuals trace-, of dark radiating lines ( an sometimes l)e detec- 
ted on thc‘ c-dge of the disk, while* that of the young is u.sually 
sj>o1ted niinutc‘l\' with yc‘llow. Tlu* iiis is grc‘yish. 

'i'lic spe('imen from nc*ar Rajinahal to whic'h allusion has 
alrc*ad\’ bc'cn made u as altogc*t her abnormal in c'oloration. It was 
a hah-giown individual with a disk mc*asnring ly'b cm. in length. 
The whole of the doi's.d sui faev was of an almost uniform ])ale (dive, 
e,iec‘n on llu* lu'ad and nc*ck and grcvc‘r on the* limbs than on the 
disk, which showed no trace of ocelli markings of which traces 
can irnualU- In* detected in c‘ven huger individuals. The disk, 
however li.id an obscure mid-dorsal stri])c* c‘ro>S(‘d 1)V live cross- 
bars, all <if a slightly darkei shade* than the ground-c'olour. 'riu* 
posterioi p.irt of the u]epc*r surface* and side's of the held was 
(»bseuiel\ clouded with ehuk oli\x*. 'Piu whole of the \x‘utral 
snrhu'e w.(s pale and the iiis was pinkish wliite*. I'ortunate*ly a 
reeoid ot tlu* eolouis of this specimen, wliicli is ])reserved as a 
skelc'loii was kept in tlu* form of rougli watc'r-coloiir sketches and 
a c'ast of the flesh spe^'inuii w;m made and jiainted accordingly. 

'Pile snout dov*s n«)t 1 )ee*(»me much blunter or tlu* head bioade*r 
with age in this speei(.*s. In some vt iy old individuals, Inwveveig 
the nasal aj'eituie* is. on tlie skidl. considerablv broader than tlie 
intei 01 bit al space*, but this a])]H‘ars to be due. judging from the 
ing(»sii\ of the bouc''. citlu*! to si-nility or to disease. 'Plu* 
ii\ pobi .nu'hials (lig. ;) arc comp.iiativeh' slmit and broad; even in 
aged imiividaiab t1ie\- bear at the* distal end only a cartilaginous 
plate I'oh’.aininc a small ossicle*. 

'Pin si'c le'ai'lu'il by this s]H'cics is not so great as that 
commoah att..aie'd by I' . The largest individual I have 

sc’cn w.is a maU !(‘eeutlv ]>urchase‘d in Calcutta and said to have 
c«'me* fiom Kluiiin. Its (h>isal di-k measuie*vl (>.) X 40’') cm. and 
its ea'iipa.ce }]•(' X p*'() cm., the* disk being rather narrower 

t i* ui . -*‘>ual 
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Specimen No. 1094, articulated male skeleton, is the type 
of Theobald’s pseudo-species T. hiichanani. It presents a very 
large male only slightly smaller than the one to which 1 have just 
referred, the bony carapace measuring 38*4 mm. in length and 
being distinctly broader than long. . 

The structure of the carapace and sternum of T. Jnirum is 
closely similar to that found in T. gan^elicns excci)t that the two 



I'lG 3. — Branchial skeleton (»f irinnyx hurum and T. fortnosu'^. 

A, complete aj)paratus (nat. size) of adult I . hurum. 

B, hypobraiichial, etc. of T. formnsus (nat. si/.e). 


]!yo])lastra a])proarli one another at a rather earlier stage and that 
tlieir median ]>ro('e‘^<es are ^lightei and always siiigh; although 
distinctly bifid at the ti]) 

A not uncommon abnormality, notice(l in both young and 

old individuals, is the ])resence of tiireo neural ])lates between the 
first pair of costaN. This is fine U) the sej)aration of a small bone, 
sometimes (jiiite symim t ric'ally . from the central ]:)art of the 
anterior border of the first normal neuial plate. 
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5. Trionyx nigricans, Anderson (pi. v, fig. 5). 

Anderson, Ann. .Mag. Xat. Hist., (4/, X\M, p. 284 (1875). 

Tin* lirst ]>air of costals are se])araled by two neuial plates. 

posterior ])aired bones of tlie plastron are ])rovidcd with well- 
de' i-lopefl callosities on whicli the scu]])turing is only a little less 
strong than in T. ^am^^cticus ^ and in some individuals there is also 
a callosity on the entoplastron. The hyoplastra do not meet in 
th(' middle line and are strongly divergent posteriorly, although 
they an* ladativelv larger than in 7 ' Idiayrei ; their median process 
i*^ singl(‘, shoit, stout and blunt, indistinctly bifid at the tij>. The 
e])i])lastra are narrowerly separated or actually in contact in front 
of ihe ento])last roll. 

Tli(* skull is modmately broarl, the snout a little longer than 
the diameter of the orbit ; the interorbital width is greater than 
that of the nasal fossa and tlu‘ postorbital arch is about one-third 
as wide as the oi])it ; th(‘ zygomatic ari'h is horizontal, less 
disliiutU' curved than in /'. Idiavrri. 

'file ah'colar surface* of the u]>])er jaw In'ars low median and 
internal longitudinal ridges, h'he* lowe*!' ]au has a strong longi- 
tu'linal lidge- 011 the sym])hysis, w hich is a little longea than the* 
orbit ; •there is no internal alve-olar ridge. 

Anderson dcseaibe's tin* e‘Xte‘rnal charae'teas as follows; - 

“t'aia])a('e iallu*i llatte-ned on the* bae'k, with the* \'e‘rted)ral 
giooye* ill (h'liiicil anteriorly, but we*ll marke*d post(*riorly. Xue*hal 
swelling bioadcr than in / . ga/zgoZ/c /rs , but not ]>romineiit. the 
carapace on citlu*i side be*ing llalteiual. Alae* of ])lastron well 
dcfiiu’d, proj<‘<'t iii'g e(jually bc\’ond the* carajiaex*. Niie'hal lla]) 
naiaow. and co\ere*d with ratlie*r larga* nodose* folds; anel the* 
hiiidci ])ortion ol the e-arl ilaginous maigin of the c.'ira])aci* w'ith 
little uod( )sit ic-^. 'file rugo-'itics of tin* osseous e'arapace coarser 
than in T . jwzng*//' iis. 

The* uutlci s\uf.ice*of the* tluglis and tail and of all the soft 
I'aits^ ine*ludiug the* he-ad and luck, c<)\a*re‘d with little* ])a])illae*. 
Notiae'e*ol 1 ug« »sit ie-^ on the* ax\go'> plate of the* ])lastre)n xasibh* 
t In ough t lu’ skin 

'file* tail ill the fe*iuale* docs not re*a''h to the* margin of the* 
e artilaginous poition of the e'a:apacc. 

Coloui of t In* cai apae'e* dark blackish plumbe*ous, with a tinge* 
(U oli\’e due* to the* pie’^ciu'e* ol bku'kish s])ots. aiuou;g which are 
iuter-mixe'd man\’ 1 ust y blown spots, whie li o\'e*rlie‘ as it were* the 
black ‘-jiots. 'flu* lu'ad. neck, and u])])e‘r surface of the limbs are 
almost bl.ick ; tlu* upt>e*r lij) in its twei jioste'iior thirds is white*; and 
ihe'le* 1^ A g.'C.il white* ble)tch o\'e*l the* ear. 

brtwe'e'ii the neck and the f<»ur legs is whitish; and 
tlicie arc some while* sjiots on the margin of the carapace. The 
head is i e*t iculatcly spottcel; and there* is a distinct infraprae*- 
oibital band, and a trace of another above the eye*s ; bait the lii^ad 
is .so black that tliese maikings are difficult to distinguish. The 
aiidr*. suiface of the head and iu‘ck is almost black; anil the 



1912.] 


X. Annandaij*: : The Indian Mud-Turtles. 




plastron is densely spotted with hlackisli pur])le, especially over 
the bones, and the tail is similarly marked. Tlie claws are 
yellow.'’ 

Distkibt^TIOX. - -With one e.'vception the specimens of lliis 
s])ecies are labelled as beiiee; from Chitta^oni; in tin* c‘xtreme south- 
eastern corner of the old Province of Hen.Ljal. The one exception is 
labelled as beini;' from Calcutta, but this localit y is probably iucoriect 
and in view of the fatd that laia^e nnm])ers of 'Prion \ chid^ <ire im 
ported into this city for food, carries in any case very little wei*^ht 
unless supported by independent evidence. It should therefore 
be ignored, unless it can be substantiated by the capture of speci- 
mens in the Gani^etic delta, the ])robability l)einj^ that 7 '. ni^^ricans 
is a s])ecies intermediate in habitat, as it is in structure, between 
1 \ ^ani^eticus and 'T. phayrei. 

SpivCimkns:- 

1918 (ski.) .. Chit ta^on<; Tanks .. . 1 . L. t 7 ,m', /• s^/. 

75-1 (ski.) .. ,, 

1908 (ski.) .. ,, 

1898 (ski.) 

7,;3 (ski. [■Tvi)es. .. 

no skull) ) 

i 8.|9 (ski.) .. “ Calcutta” .. Dr. /. .1 ndt'rson. 

/'. nie^ricaiis may be stated in i^cneral tmans to icscanbh* 
T. phavreixw the structure of its skull and mandibh' ami T. 

in that of its caiapace and plastron. In coloiation. howcv'ei , 
it evidently differs from both and neitlu-r its skull nor its j)lasir(m 
agrees ])recisely with that of the s])ecies whic'h they r(‘S])(‘('t ivelv 
recall. All the sj)eciniens a])])ear to ])e adult and both sexes are, 
to judge from Anderson’s labels, represented. 'Phe bonv cara])a('e 
of the largest measures -to' ; cm. in length by .p)’7 cm. in breadth. 

6. Trionyx phayrei, Theobald (]) 1 . v, lig. j). 

Anderson. P.Z.S. 1S71, p, 15.1, lig, (plastron): boulcngci. 
Ibiuiia. ]). 14: Idowcr, P.Z.vS. 1899, p . 620: Siebenrock, p. 498. 

Dlstkiuittiox. - Arrakan , Pegu, Tenassei ini , t he Malay Ikmin 
snla.. v^umatra, Java (, 1 /av IVeher) and Pornco. In Arrakan this 
species occurs in mountain streams ami Idowei stattrs that Ik* 
found a specimen in a similar situation in Jcdiore. .\s Mr. If. C. 
Roluuson has ])oin1ed out to me, the locality “ Penang” must be 
accej^tc'd with caution, for there is a Chine.se temple on the inland 
in which tortoises from many different ])arts of the Malay Arclii- 
pel ago are ke})t. 

vSpecimivXs:— 

755 (skull and .. '* Penang’’ .. Dr. J. Anderson. 

plastron) 

1094 (stulTed : skull .. .\rrakan .. { Durcliascd). 

separata*) 
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Iloth these si)ecimens present fully adult individuals and have 
already been referred to in published works. No. 1094 is the one 
mentioned by Theobald on p. 15 of his “ Catalogue of Reptiles in 
the Museum of the Asiatic Society of Bengal” as T. pmtherii. 
Gray ; while the other (No. 735) is all that remains of the speci- 
men di-scribed in detail by Anderson in 1871. 

I was at first inclined to think that neither could belong to 
the siiecies described by Theobald as T. phayrei, because of the 
broadne.ss of the skulls (fig. 4) and of the fact that the callosities 



.}. Ailult skull ul Trionvx f^havrei fnun below 'retliiccd). 

of the ]ilastv(»ii m\' distinctly Ihoib^h not dfej)ly scnlptnred. It is, 
however. ]>io])al>le tluil these discrepaneii's are due entirelv t(^ the 
fai t tliai luo'it of thv' specimen'^ hitherto examined have not ])een 
fnlh' aduit, toi [)arallel it not tpiile as ereat differences may be 
noticed bt'twe* :i the shulls of h.df-en)wn and of fnll-L^rown indivi- 
duals ol /. its those that evidently exist between the 

skull Ih^ured by Ciray under the name T, jciidi (and by Bouleni^er 
ill his Biiti-h Museum Catalo'.;ue (p. Uz >) under that of 

!. Hiitvrci) and tliose iu)w before me. It is evident, moreover 
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that Anderson in describing and figuring the plastron of his s})eci- 
men did not remove the outer integument, which still adheres to 
the bone, and that in consequence he believed the surface to be 
smoother than actually was the case. As a matter ol fact it is 
more nearly smooth than that of any Indian species, although by 
no means devoid of sculpturing. 

The bony carapace of s])ecinien No. 1094 measures |0'3 cm. 
by 50*6 cm.; that of No. 755 was, according to Anderson, slightly 
smaller. The median ])roces.^es of the hyo])lastia in this species 
are single, slender and ]vn‘nted. They are iu‘ver bifid at the ti]). 

T. phayrei is connected with T . ni^^ricuus. 
from whicli it differs chielly in having anly one lumral ])late 
between the first pair of costals. The skull is also broader than 
that of T, ni'j!^ricans^ in fully adult individuals. 

7. Trionyx formosus, (hay (\)\. \ , lig. hb 

lloulenger, I'auna, j). 14: Siebetirock, ]>. 5()S. 

DisTkiHiTTioN. The Irrawaddi, vSittang and vSahveen Rivers. 
In the Irrawaddi this st)ecies is found near tlu‘ Chinese frontiei, 
as well as in the lower reaches. Numerons individuals, tpany of 
which are deformed, are kept in a small ])on(l at tlu‘ .\rrakan 
Pagoda in Mandalay. I take it they belong to tliis sjiecies. It is 
very possible that statements regarding tlie occnrrrenci* of / . hnrnvi 
in the Malay Peninsula actuallv refer to 7 '. hmu^sus, but tho 
latter species has not bt'cn delinitely recorded from aiiy Malay 
locality. 


SrECiMivN’S : — 

1786 (ski.) 

Ib’R.n.x. 

. . .Mouhnein 

. . Mai. S laden. 

277-8 (si)irit) 

. . Mandalay 

. . Muj. Ijhiaulrs. 

654 (skull) 

. . Pliamo 

i8j 7 (ski. juv.) 

. . Burma 

. . Dr. /. .1 ndcrsati. 

1063 (skull) 

• . , 

. . lion. 1 . lu/rn. 

f)05 (ski.) 

• • ’ ) 

. . Maj. Shfdrn. 

685 (ski.) 

.. Irrawaddi 

. . Maj. Lounidcs. 

b87 (s])irit) 

• • > > 

. . lion. . 1 . Idlrn. 

1031 (carapace .and 

• • » » 

. . Dr. /’ . Slolii::ha. 

palastron) 

766 (ski.) 

. . Burma 

. . Hon. . 1 . h^dcu. 


This a])pears to be a comi)aratively small specitrs. 7 'he l^onv 
cara])ace of the largest sjiecinien in the collection measures f>id'' 
27-4 X 26*5 cm.; its skull appears to be fully adult. In tiiis 
specimen there are actually two neural bones between the first 
pair of costals, but the suture is asymetrical .and then* ( .an be no 
doubt that the condition is abnormal. In most cases the median 
process of the hyoplastra is short, single and ratln-r stout, its 
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apex beiiii^ bluntly pointed. In one skeleton, however, the right 
process is double. 

The branchial skeletion (lig. .1, p. 163) resembles that of T. 
hunim, but llie distal bones of the posterior process are more 
fully ossitied, the hy])obranchial Ijeing followed by two distinct 
i)ony ])laies of moderate size. 


8. Trionyx cartilagineus (Roddaert). 

Rouleiigrr, Fauna, p. 15: Siebenrock, p. 599. 

1 )ISTH1BUTI0N.— Pegu, Teiiasserim, Siam, Cambodia, the Malay 
Peninsula, Sumatra, Java, Borneo; This is evidently a Malayan 
species which has made its way into Lower Ihirma. It appears to 
be scarce in Pegu and Teiiasserim but to be tlie common species of 
tlie Malay Peninsula. 

Spkcimi'.ns : — 

Bijkma. 

3^3^ (spirit: skull .. R. Irrawaddi .. Dr, IF. Theobald, 

separate) : juw 


M.\nAv PkxiXvSui.a. 


13207 (spirit ) : juN*. 


Perak . . Dr. J. Anderson. 


Rotli of the al>()\e specimens arc \’ery young. Their skulls, 
which I liave had removed, show the specilic characters (juite 
cl(‘arl\ . 

(hmus PhXOCHKI.YS, (bay (1864). 

Roulengei , Fauna, p, 13: Siebenrock, ]). bob. 

This genus is closely allied to Chitra but may l)c readily dis- 
tinguished therefrom by tlie large and prominent orbits, which 
occujiy a less anterior position on the skulk The plastron and 
caraiiai'c are very similar in the two genera. Pclochclys is another 
monotypic genus but has a miK'li wider range, so far as we know, 
than Chitra. 

9. Pclochclys cantorii, Gray. 

DiSTRimiTiON The lower reaches of the Ganges, (?) Assam, 
Burma, IiuhvChina, Siam, tlie Malay Penin.sula, Borneo, the 
Philippines and New Guinea. P. cantorii appears to be a scarce 
species in all the localities in which it is found. I have not seen a 
single fresh s])ecinien, and the two old ones in our collection are 
probably immature. 

Specimens 

Bengal. 


1781 (ski.) .. R. Hughli, Calcutta .. Dr, J . Anderson. 

88b (33 a. A.S.B.).. , ,, .. ? 
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Genus CHITRA, Gray (itS44). 

Boulenger, Fauna, p. 16: vSicbeiirock. p. ()o8. 

This .c;eiuis, of which only one s])ccics is known, is easily 
reco^nizcfl by the elongate ai)pearance of the skull, the eyes being 
situated close to the snout, and the complex form and unusually 
com])lcte ossilication of the i)iaiichial skeleton. The plastron* and 
carapace do not differ materially from those of I'rionvx. The 
photographs reproduced on ])late vi show clearly the general struc- 
ture and proportions of the branchial skeleton, although its 
position relative to the skull is perha])s a little (listorted. The 
basal part consists of four ])airs of bones either sutured in the 
middle line or narrox/ly separated. Tho.se of the most anteriV)!* 
pair (fig. 2, i) are in close contact with one another for the greater 
])art of their length as well as being lirmly sutured to the next 
pair. They are roughly triangular in shape and probably represent 
the basihyal element, although they are not t)roduced into horns 
at the sides. Hehind them follow three other jiairs of bones which 
may bi* taken to be the basibranchial ; those of the lust jiair are 
smaller tliaii those of the two posterior pairs and remain separated 
in the middle line even in old individuals. Those of the next pair 
are transverse in shape and form a median suture; they Support 
the greater cornua, which are articulated to their sides. The.se 
bones are comparatix ely stout and long and are not ex])ande(l 
dorso-veiitrally ; they bear very largo and well-developed muscular 
iniiiressious near the proximal end of tluai e xternal margin. 'Phe 
posterior ])iocesses .are of great si/e and coiisifUaably expanded in 
the lateral ])lane, their ossification being nnnsiially ('oinpUge. h'ach 
consists of three broad l)ones fitted togetlua' by serrated sutures. 
The first of these is much the longest ol the three and jirobably 
rejiresents the hypobraiichial and ceralobrauchial fused together. 
In this case the* se*cond bone would be the epibraiK'hial and the 
third the ])terygobran(dual. The former is a short ])]ate of bone, 
the latter, although no broadeT at its outer margin, is bliinUy 
jiroduced towards the ventral margin in sucli a way that it is more 
than twice as broad within as it is without. The wliole jirocc.ss 
curves inwards and U|)vvards towards its fellow. In the large 
specimen mentioned below the length of Die bf)ny liyoid apjiaralus 
is nearly as great as the skull; tlie b.isal part measures <) iin., 
each horn ir cm., and each ]>osterior ])rocess 14 cm. in length. 

lo. Chitra indica (Gray) (pi. vi, figs, i, 2). 

DiSTRimiTiON. -The (binges and Irrawaddi river-systems, as 
far as the base of the Himalayas in the former. The s])ecies is not 
uncommon in the (/angetic delta and large individuals can often 
be bought in the Calcutta market, in wliich, however, they are 
less abundant than 7 . hurum and T . t^an^rtirus. 


• Siebenrock, S.Il.K. AkaH. Wiss. Wien. CXI (i), ]>. 12, 1902. 
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Sl'KCIMKNS: — 

1776 ; in,! (ski.) 

Bknc.al, 

Calcutta. 

Purchased (Dr. J. 


Anderson.) 

354.5 

( Zoological (xardeiis, 

Peer Bux. 

* ) Calcutta. 


Ktjo (skull) 

R. Hughli, Calcutta 


1055 , . 

Dacca, K. Bengal 

Dr. irf.s6\ 

i() 75 ;! (>kl.) 

Probably from Khulna 

y>. L. Chaudhuri , Esq. 

.|« ! (si.iiit): juv. 

CXITED PrOVIXCKS. 

Allahabad 

/. Cockhuni, l\sq. 


ChitYii indu'd is a])])an*ntly the lap^esl of the Indian Triony- 
<hi(ls. TIk* honv carapace of the larj^est s])ecimen examined 
nicasnies ^2 \ cm. X 597 cm. The lein^lh of its sknll (pi. vi, 
fii;s r‘, 2) measured from the ti]) of the snout to that of the 
aiiicnlar ('ondyle is 17 8 cm., and the .greatest breadth 10 cm. 
The carapace may be distiin^uished from any i)urely Indian species 
of '/'yionvx l)y possessing;' only one neural bone l)etwc*en the first 
I air of costals. The epiplastra are more widely separated from 
OIK' another than in 7 '. Jiurnm and i^angcticiis and tlie anterior 
part of each is shorter than in most st)ecies of Trionyx. There are 
three or four processes on tin* inner margin of each hyoplastron.' 


(U'nus KMVDA. ('.ray 

H<>nlen;L;ei , h'auna, ]). .p) : Sicbenrock, ]>. 5()(). 

A consideration of this which ])robably occurs onl\' in 

the Indian lunpire and in Ceylon, raises ([uestions of considerable 
taxononiic and ^i‘o^ia])hical interest. As a genus it is easily dis- 
tinv;uished from all other Trionychids of the Oriental Region bv 
tlu* fact tliat the hind limbs are protected by cartilaginous flaps or 
valves which can be closed over them on the ventral surface. 
Mr. boulenger recognizes three species in the “ h'auna/’ but 
ex]'>resses a doubt as to whether two of them are really distinct. 
.\ftcr t'xaniining a large series of skeletons .ind specimens in sj^irit 
and seeing living individuals in different ])arts of India. I find it 
j)ossil)le to recognize only one species with sexcral local races or 
snbsj)ecii‘s. 

d'he branchial skeleton resembles that of I rimiyx but differs in 
having tlie basih.yals in close contact, the lateral margin of each 
basihyal produced into a blunt horn, the posterior margin of the 
posterior basilaaiichials deeply emarginate and the hy])()branchials 
(with which tlic ceiat(d)ranchials are ])erhaps fused) very long and 
sli'udei . 


I Siebenroi'k. S, 1 ?.K. .VkaH Wiss. Wicu. CXI f i ). p. >'4*:. fie. 18, 1002. 
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The peculiar structure of the carapace and plastron of tins 
genus, in which the soft parts can be more coniidetely protected 
than in any other Indian genus of the family, may ]K‘rlia]>s be 
correlated with a peculiarity in habits. Trionvx usually inhabits 
rivers and appears to be active at all times of the year, but l{ni\'da 
lives in ponds and lakes and undergoes, at any rate in northern 
India, a considerable period of hibernation. Specimens were 
brought me in February at Purulia which had been dug Iroin 
the mud in the basin of a dried pond, while the individuals 
which inhabit the Museum tank in CaU'ulta disa])])ear for the 
whole of the cold weather. Not only can the characteristic earti- 
Uiginous flaps of the plastron close tightly over the hind limbs, but 
the anterior part of ^he carapace is Ilexible, owing ])artl>' to the 
fact that the nuchal plate is not as a rule united to the first jiair 
of costals ; it can be bent down to meet the anterior margin of the 
plastron in such a way that the rcti acted head and fore limbs art* 
completely concealed, while the posterior part of tlu' (iisk, inelnd 
ing the marginal bones, can be bent down in a similar manner to 
protect the thighs and tail. 

The ty])ical form of /:. i^ranosa. although it iarel\ U‘a\as the 
ponds in which it lives, is fond of sunning itself on logs or stones 
projecting above the surface of the water. It is i‘.\l r(‘nu‘h’ timid 
and difficult to aptiroach. I have taken a young specimen of the 
South Indian form (vittafa) at the edge of a ])ond among wtaals. 

II. Emyda gr.inosa (vSchoeplT). 

The distribution of this species t'annol be I'oiisidcred apart 
from the (jneslion of the cdiaracters wluac'by its loc.il races are 
sejiaratcd. So far as it is jaissibk- to judge from tin* c'ollectioii 
before me, three loc,al races occur in India, one in Hnrma and one 
in Ceylon. They are : 

(1) Indian races: /:. (tyjiical formj, subs])rc:ies niler- 

incdia ^ no\’. , and subspecies eiitata. PeUa s. 

(2) Burmese race:- Subs])ecies sc/r/c/Za, Peters. 

(3) Ceylon race : — Subs])ecies n v/emocs/.s, ()ra>'. 

(i) The forma /vluca is coiifiiu'd in India jnotier to I lu* \'alh‘ys 
of the Indus and (Tanges, but it probabh’ oc'curs in Assam and 
certainly does so on the coa.st of Arrakan. 

The subspecies iniermedia oec'urs in the* \allc‘ys <>f the 
Barakar and Kasai rivers, which reach the sea, just sont h of tin* 
Ganges, through the Hughli estuary, and in those of the Mahanaddi 
and the (hjdavari. Politically its range e.xtends through Chota 
Nagpur, the Central Provinces, ( )iissa and the north-eastern part 
of the Presidency of .Madras. 

The siibs])ecies vittata^ is found in the .Madras Presidency, 
over the greater ])art of which it ranges, occurring on the My.sore 

‘ Siebeiirock (p. y)i, tootnote) .states that the Vienna Mu.seiim possesses a 
specimen of this race which appears to have come from Celebes, but the evidence 
as regards its is not satisfactory. 
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j)Iat.cau at an altitude* of at least 3,000 ft. and also at sea level on 
tlie coast. It also e)ccu])ies tin* greater ])arl of the Ilombay Presi- 
de-iK'V, ineludini^ Cuteh. 

(j) The Hurniese race {sculata) is only known from the valleys 
ot the Irrawaddi and the vSalween. 

(3) The Ceylon race (ccvloncnsis) is eoniined to the ])lains of 
that i‘«iland. 

A. hornm /v/dcu. The •granulations on the carapace and 
more es))eeiallv on tlu* ])lastral callo 
sities are small, e\’en and rej^ular and 
aie not arrane^ed in concentTic curves. 
The head and the lairapaee. at all ai;es, 
arc* of a dark olivaceous shade* conspi- 
cuoiislx' sp()ttc*<l with yi*llow. There 
are usually i | l)on\' marj^imd j)lates 
situated round the postc*rior part of the 
('ara])acc'. The* ento])last i al callosity is 
never very larye ami the xy])ho])last ral 
callosilic*s arc- mver in crontact for the 
whole of thc'ir lc‘ni;th, in\'ariald\- diver- 
;,;int; from one* aiiotlu*r ahoN’c*. 1'he 
nic‘dian pioccNS of the hv()i)lastra is 
loiv.; and slendei . 

Ik i nti'roh d : o. t])l \'i , lea.,;). 'I'hc- | l;i anulations of tlu- ])la-^tral 
callosities are coarser and more- irrc‘^iilar, 
the : 4 ranules hc-iii.e laiytcr hut not arran*^" 
ed delinitel\- in conc'c*nt i ic cur\’es. The 
head of tlu \oimt; is \'er\ ohsciirc-ly 
markc-d : the caia])ac*e is dec-]) oli\'c.--e;rc*en 
with obscure ])aler markin;as ddu* head 
of tlu* adult I K'ar^ very cons])ieuous lons^i- 
tudinal <laik linc‘S ; its caia])ac‘e is dark 
oli\c-itrc*c*n with a darker \’crmicular 
reticulation. The entoj)lastral callosity 
is of moderate size and the* two xy])ho- 
])lastral callositic-s arc* nevc*r in contact 
lor the whole of tlu*ir len<j;th. The 
mari;inal and the* median hyo])lastral 
piocc'''> arc* as in the ])rc*cedin^ race. 

t'. riilo!d. 'I'he -raiiulations of the plastral callosities are 
still coaisc-r than in intetmedia and the 
granules tend to be arranged in coii- 
centiic curves. The head of the young 
bcar^ longitudinal dark lines, but the 
carapace is without markings at any 
age. In older individuals the dark 
lines on the hea<l tend to disappear, 
tlie colour being an almost uniform 
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(lark brown, lii otliur ohai .iclvas this 
race resembles i nitrated iii . 

D. '^cutala. 'I'he i^raiiiilations of ihr ])lasiial eallositie*^ 
resemble that of tlie foyniit but 

the pale markiiip;s on the liead and 
earapace are completely absiait. In 
the yoimi; the cara])ae(‘ bears ol)M'nri 
dark s])ots, which tend to form .1 reti 
enlation in tlu‘ adult. Tlu* entoplast 1 al 
eallositv is vm'y lare:e. 'flu' niaii;inal 
boiU‘S lu'vei fuse toi^ethei : all are small 
and ther(‘ ai'r usnalh' iS prc'^imt. 'I'he 
nu‘diaii hy()])last ral proei^ss is yew 
short and the xyjihoplastral ealUjsities 
are oftim in eontac't for iheii wholo 
leni;th 

U. ccylf'HCiisis. d'his iiu*e i< elo^t-lv albed to yilUiUi , fi'om 
whic'li it distine.uisla‘d b\' the i;real 
relati\-e si/i' ol llu“ iiitoplastral callo- 
sity, by the facts that tlu‘ xypho- 
plast ral c'allositii's are' in ('oiil^act tor 
their whoU‘ Iciit^th and that the mai.i;i 
lud bones show a ,e;r(‘ati‘i tcn<l(‘nc\' 
towards fusion (onl>’ u bciie^ nsnall\’ 
])resent). and by tin* extreme shoitness 
in llu‘ a<lnlt ol tin* im^dian wpho- 
plastral pro(‘i‘ss. 'I'ln* ('arapace of the 
youn^' is obs(‘urely spotti'd \Vith a dark 
shade and thinx* aii* black loiii^it ndinal 
lines on the Inxid. 'I'he adult as a rtiU‘ 
appears to be devoid <•! <k*(imte 
markiii;^^. 

'rile onl>‘ dillereiiees betwi-eii these iace-> lie in ('oloialion, in 
tile sciilpturini; of the plast ral callosities, in tin* dei^ice •)! ossi- 
ticatioii attained by the jilastion, and in the nnnd)er ol posteiior 
mari^inal bones that normally fuse toi^ethei in the adult. Iv\(‘e Pt 
coloration and iilastral sculpturini; none ol these dillereiiees ( an 
be called eonslaiit. and e\'en in ('oloration an<l scmlptniiiiL; a 
certain ainonnt of \’ariation oeeurs. It ma\' tlierelore be u'ell to 
discuss each character sejiarately. 

To (leal with coloration lirst : I should state that while 1 
ha\’e seen a considerable number ol livin;j. indi\'idnals of the 
typical form of the '-pecies and of the rai'cs inhy media and vitUila^ 
I have only been able to make a detailed exa.niiiiation <A tresh 
material in the case of the two former and have not se(m living 
individuals of either the Ijiirmese or the Ceylon race. vSi^eeiiiiens 
preserved in spirit, howca’cr, exen for inanx' years, as a rule show 
at least traces of the characteri'^tic markings, exi'ept that the 
dorsal reti('nlation of the race infrnnrihd <lisM])]a-ai > compl'-^Cx . 
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Moreover, Dr. J. R. Henderson has been kind enough to send me 
notes on the natural colours c)f the Madras race at different 
stages. These notes confirm ^-bservations made on specimens 
])reserved in sjiirit. 

The spots on the dorsal disk of the IndoT^angetic race are 
variable in size, number and arrangement but are perfectly distinct 
even in the largest individuals. Sometimes the larger spots have 
dark centres and resemble irregular ocelli. The markings on the head 
are much nnjre regular. A large pale spot covers the greater part 
of the snout and of the interorbital region, being interrupted in the 
latter by a circular or nearly circular dark spot. There are two 
smaller ])ale s])ots beneath each eye and another above the angle 
of the mouth. .\ broad ])ale stri])e runs obliquely backwards from 
below the eyt* towards the tympanic region and two longitudinally 
oval s])ots, sometimes united to form a \'-sha])ed mark, form an 
angle abova* it. the antcuior spot starting from the posterior u])])er 
border of tlu‘ orbit. Sometimes the oblicpie stripe is broken u]) 
into two or more s])ots. There are also twf) or three smaller ])ale 
s])ots on t‘ac‘h side oi the back of the head. vSo far as can be 
judged from s])e(‘iinens preserved in spirit, those from Calcutta 
agree elosc'ly with those from Akyab on the one hand and Karachi 
on the^)ther. 

The pale spots on the l)ack of llu‘ young of the race interniedia 
are ver\’ ol)seuie and could not be recognized except in fresh 
specimens, d'he dark reticulation on tin* back of the adult is 
much more distinct but fades gradually in spirit The dark lines 
on the head are, however, much more j)ersistent . They are also 
consiMcuous on small s])eeimens of the Ceylon race [cejitnuensis) 
that ha\'e been in s])irit for many years. 

d'he rai'cs of h hnvda i^ranosa fall into two grou})s as regards 
the sculpturing on the plastial callosities ; in one group (consisting 
of the typical foiin, i nterniedia and seatafa) the granules are much 
more regular, more uniform in si/.e and more widedy distributed on 
the suiface of the bone than they are in the other, in which they 
tend to run together and to be arranged in concentric curx'ed lines. 
The second group consists of imfata and ceyldnensis. This differ- 
ence is best observed in young individuals. The size of the ento- 
plastral callosity is correlated to some extent with the degree of 
ossilicatit)!! attained by the other bones of the plastron. When 
the callosity is very large the xyplu)plastra are always in close 
contact for the whole of their length on the inner margin. These 
characters, however, vary greatly in all races and it is only by 
examining /allv adult individuals thar satisfactory results can be 
4)btaine(h 

d'h.' following measurenients, all of which are taken from 
the skeletons of adult females, show at any rate the large size 
of the entoplastial callosity in the adult of the Ceylon race. 
There i<, however, considerable variation in the .size of this callo- 
sity in .specimetis from India, although it is never nearly so large as 
it i;- in the race icytonensis. 



I()I2.] N. Annandai.k: llic Indian Mud-Turtles. 175 



Calcutta. 

Miidtas. 

Ceylon. 

Length of carapace 

22*8 cm. 

22’5 cm. 

24 5 cm. 

Breadth 

2i'o ,, 

20-4 

19*0 ,, 

Length of entoplastral callosity . . 

2*2 ., 

2-5 „ 

0 

Breadth ,, ,, 

2*5 0 

17 .. 

5*3 ,, 

Length of xyphoplastral callosity 

5'3 ,, 

50 

57 M 

Breadth 

3-3 ,, 

.V .5 

3 ‘3 M 


In measuring the carapace the lenglh of (he marginals is 
omitted and the longest ineasnrement of the callosities that can he 
obtained in a straight line is given. 

The relative size of the anterior marginals is due in llu‘ first 
instance to the fusion or non-fusion of several hones. The full 
number of marginals appears to he eighteen, nine on either 
side. In all the Indian races, and also in the Ceylon ia('e, several 
of the most anterior of the.se honet^ norinallv fuse t(^ form a single 
])late, the fusion taking ])lace at a eomparativelv early ai;e. Man>' 
irregularities, however, occur am] it is often thc‘ easi* that tlu* 
numher of hones which have fused on one sidi‘ is not the same 
as that ot those which have fused on the other. Ahneover, the 
pattern of the granules on the ventral surfaei* ofttai shows the line 
in which fusion has occnirred, evem in old individuals. IvsjV'eially 
in the Ceylon race, moreover, the hone fus^al hy the fusion of the 
iirst tliree marginals tends to increase greatly in width as llu‘ 
animal grows ( Id. In the Burniesi* race {s(ulala) no such fusion 
normally oeenrs, hut it is notewoithy that in a half grown individual 
from Akyah which exhibits all the other idiaraetias of the typical 
:7raiins(i the marginals icanain st‘parat(‘ as in stiilala, although in 
i slightly larger individual from tlu* same loiaditN’ the fust thri'c* 
hoiU'S on i-ither side are eom])let(.l\ lus^^d. 


hfuvda t^rano'M! (vSehoej dfg 


S75-7 (stuffed) : 

1 J 470 I (carapace) 

171 I : 1772 (ski.) 
1027-42 (])lastra) 

242-3.226 <S. 23(), I3,v^^> 

220 , . 122 (j, 12 , .>, 70 - 1 , 

16501 , 240-1 (s])iril ) 


1034-12 (skulls) 

1S24 (skull) 

1023 (ski.) 


IhvVUAl.. 

w... 

^ Calcntta and f 
( neighbourhood, j' 


Ditto 


Calcntta or N. W'. 

ProviiK i s 
Jessore 
vSunderhunds 


Titrcliasrd \ Dr. /. An 
iter son ; /:. fllvfli. 

/'Aa/. ; Medical Totlcee. 

Purchased ; Dr. J. /!;/- 
dersou ; A'. Il/y/li ^ A 'a/.; 

II'. 1 hcohald ^ lis(j. ; (), 
A. Eraser , A'sy. ; Dr.J. 
i. Jenkins ; . S^ea- 

ries. /:s(/. ; D. (,un 
ninvjiani, l'A(j. 

f 

(.In 'ced 1 1 ^ 

<). A. k ru'it’}^ /: sy. 
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3878-80 (spirit) 

3.77 

244-3 (spirit) 
12627-9 ,, : juv. 


Sind. 

R. Indus, Karachi 
Jcmpir 

liUKMA. 

Akyab 

Jergo I., Off Arra- 
kan Coast. 


Karachi Museum Ex, 
»> )» )? 


Dcpiily Convnissioner , 
Akyab. 

Indian Marine 

Survey. 


Emyda ^ranosa intermedia.^ Aimandale. 
Chota Nagpur and Orissa. 


1663, 1663, 1669-71^ 
1673-5, 1677-80, 

1688, 1686, 1689, 
1694 (ski.) 

230 (spirit) 

1662, 1664, 1666-7, 

1672, 1676, 1681-2 
i 692*.5 1685 (ski.) 

173:1-41 (plastra) 

1024, 1683 (ski.) 

237-61, 294 (si)irit) 

246 (spirit) 

251-3 ,, 

if)6()4 (ski.) 

403-7 (spirit) 

12368 

16764 „ TYPK. 

16763 ,, 


^ Hazarihagh. 

^ Chota Nagpur 
' , 

vSiiighhooin 


Surjuga 

Ranchi 

Chaibassa. 

Sambalpur. 

Dharma 

( Near Purulia, Mi 
I bhiini Dist. 


Lt.^Col. Bod dam. 


y» 9 » 

Col. Dalton. 

H. Hayes, Esq.\ Lt. 

Col. Boddam. 

H. HayeSy Esq, 

Dr. V. Ball. 

Col. Dalton. 

Rev. A. Lo^sdail. 

Dr. V. Ball. 

C. H. Dreyery Esq. 
i- Dr. N. Annandale 

a 


249 (spirit) 


Ckntrattfrovinchs. 

Raipur Dr, W . T, Elan ford. 


M.adras Presidency. 

13990 (spirit) jGopkuda I.,Lake Museum Collector. 

I Chilka, Ganjani. 

15991 (ski. & skull) ,, ,, Dr. W . T. Blanford. 

520-1 (s])irit) Godavari River ,, ,, 

Emvda granosa vitata, Peters. 

Madras Presidency. 

13497 (spirit) iCoconada. Coro- — Mairguy^ Esq. 

1 niandel Coast. 
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263-5 (spirit) 

254'6 ,, ) 

1022 (ski.) S 

16689 (spirit) : juv. 


Travancore Prince Rama Varma, 

Madras M adras M uscum. 

Bangalore (3.000 ft.) Dr. .Y. Annandale. 


Bombay Presidency. 


1660 (ski ) : 1043 (skull) 

Cutch. 

Dr. Stoiiczka. 

247-8 (spirit) : 566 ,, 

Ooa 

Purchased ; Dr. /. 
A nderson . 

1774 (skull) 

vSind 

Dr. Tb. T. Blanford. 

Emyda 

^ranosa ccyloncn$is^ 

(rray. 

280-2 (spirit) 

Ceylon 

Dr J. Anderson. 

1025-6 (ski.) 

>> 

Dr. Kclaart. 

1043 (skull) 

Colombo 

Dr. J. Anderson. 

Emyda i^^ranosa sc id at a ^ Peters. 

1705-7 (ski.) 

Burma 

Hon. A. Eden. 

783 (skull) 

» » 

1 > > » 

266-7, 269, 3885, 

(spirit) : juv. 

1 » 

Hon. A. Eden, Maj. 
Sladen, Dr. W. 
Theobald, Dr. h\ 
Stoliezka 

268 (spirit) : juv. 

.Moulniem, bower 
Burma. 

Dr. II'. T. Theobald. 

1708 (ski.) 

Bhamo, Upper Bur- 
ma 

■ Capt. LownUens. 

17^9 

Mandalay, ,, ,, 

Maj. S trover. 


Lydekker (Pal. Ind. in (si*r. x), p. 197(43), 1886) .states that 
Kmyda vittata, PcU*r.s, occurs as a fossil in the Siwalik deposits of 
the Punjab and sugge.sls that the Indo-Chingetic form (t^ranosa) 
had not been produced when these beds were formed. 

The .shell he figures as that of the former, however, resembles 
the race ceyloiicnsis (which he dU'iiot distinguish from viltaia) in 
having the xyphoplastral callo.sities in contact for the whole of 
their length, agreeing in other respects well enough with vittata. 
It is not improbable that it actually represents a form from whicli 
both of the southern races have been evolved. The otlier fossil 
remains figured by the same author a])])car to have belonged I0 
forms that were both less highly specialized and considerably 
larger than the modern ones. They .show, however, that in Post- 
Tertiary times two types of pla.stral sculpturing Jiad already 
become fixed. The North Indian and Burme.se races may lx* 
descended from Eniyda sivalensis or Ji. palacijtdica , and there arc 
indications that possibly represents the latter species. If 

it could be proved that the different races of the one surviving 
species were derived from comparatively recent fossil forms that 
were specifically distinct from one another, it would be ])ermissibh* 
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to cite them as instances of convergence produced by isolation, 
the ancestors of different species isolated by some means from one 
another having, in the absence of enemies and the presence of a 
liberal supply of food, tended to revert in general structure to their 
common but long extinct ancestor, while retaining certain unimpor- 



tant distinctive features. Theoretically it would be difficult in 
that case to regard such forms as local races of one species, but in 
practice this seems at present to be the only possible course to 
adopt, if we are to pay any attention to geographical considerations 
in distinguishing between subspecies and varieties. (See Annan- 
dale, Fauna Brit. Ind. — Freshwater Sponges, etc., p. 18, 1911.) 
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1 Type of T . buchanani , Thcob. 



ADDENDA. 


The following specimens have been added to the collection 
or assigned to their proper position since the foregoing paper went 
to the press - 

TkIONYX (iANGKTiCTIS (p. I57). 

Bengal. 

16791 (ski. j Oodhua, near Raj mahal. . B. !.. Chandhuri, 

Esq. 

16791 ,, .. R. Mahanaddi,vSanil)alpur ,, 

16712 ,, .. ,, Cuttack Mrs. L. dc Monte. 

('cut rat Provinces. 

1087 8 (skulls : ) Xasdo R. (tributary of the Dr. W .1'. Blanford, 
jnv.) S Mahanad(li), Rilaspur 
district. 

Tkionyx nUKT^M (]). 160). 

16781 (ski : skin \ 

of head in Oodluia, near Rajinahal.. B. L. Chandhnn^ 

spirit). ' E.sq. 

This specimen agreed fairly well in coloration with the one 
(16627) from the same locality described on p. 162 ])Ut was rather 
darker. 

1Cmy]).\ gh.\nosa intermedia (]>. 172). 

Orissa. 

1691 1 (ski.) .. R. Mahanaddi, Cuttack. . M rs. L. dc Monte. 
1678341 (s]uril.) .. ,, Sambalpur.. B. L. Chaiidhuri , 

Esq. 

vSpecinien No. 16783 is melaiiic, the whole of the dorsal sur- 
face being of an almost uniform black while the ventral surface 
is strongly tinged with dark pigment. 




expt.anation of plate V. 

MANDiiiLEs OF Indian species of Trionyx. 

Figs. I, 4, 5 rediired ; la, 2, 6 natural size. 

I'tg. i,»Ta, z.^-Trionyx 

1, la. Old and young individuals from the R. (hinges ; 

2. Young individual from the R. Mahanaddi. 

Fig. 3. — Adult of 7 '. hiirum from the Oangetic delta. 

Fig. 4.— Adult of 'l\ phayrvi from Arrakan. 

Fk;. 5. — Adult of T, niy^ricans from Chittagong. 

6. -Half-grown individual of T. forniosits from Buiina. 

[The small projections at the lip of the jaw re])re.seiited 
iig. 1 are artificial.! 






EXPLANATION OF PLATF: VT. 

All figures reduced. 

F'lO. I, 2. --*vSkull and branchial skeleton of Chitra indica. 

I. basihyal; 2 , 3, 4. basibranchials ; 5. greater cornu ; 
6. hypobranchial and eeratobrancliial fused ; 7. epibran- 
cliial ; 8. pterygobranchial. 

Fk'i. 3. — ^Type specimen of Emyda 'j^ranosa subs]). ijUermcdia. 





XVII. O N T H U A N A T O M Y () A T 0 P 0 S 
{PO D A yCrl A ) SA NGU I XO L EX PA 
(vSTOLICZKA, M.S.). 

I^y IvKKNDRANATii (riiosii, I. .MS.. B.Sc.. Asyaiiinnt Professor 
of lyiolo^^Vy 'Mcilical Collate. Calcutta. 

(Plates xxv-xxvii.) 

Introduction. 

The present article is based on several specimens ol' a sin,'; 
collected more than fort}^ years ago by the late Dr. 1'. vStolic/.ka 
in Penang ‘ and at pre.sent in the posse.ssion of the Indian Mnsenm. 
They have been placed at my disposal Ihrongh the kindness 
of Dr. N. Annandale for anatomical investigation. Altliongh 
left in alcohol for so many years, the animals werc^ still in siu'h 
a good condition as to allow me to make out tlu‘ anatoinit'al 
features in full detail with a few exceptions only. Having 
access to Simroth (I2) and Colling(‘’s ( , 5, b) publi('ations. I 

took the opportunity of com])aring the anatomy of other spec'ie^ 
of Atopos (of wliich Podauiiia is a .subgenns) with that of lh(‘ 
])resenl species. As the animals liad not been lately identified, it 
was necessary for me to consider the external characters fully and 
in minute detail, including the coloration, Dnfortnnalely the 
colours of the animals have ])robably faded through long imnuasion 
in alcohol, but I have described them as they are at ])ie.sen!. 

Before passing on to the anatomy at once I shall try to 
find out the positions of the animals and the genus to whi(*h 
the}^ most probably belong. 

The specimens were ])laced in the family ol Vagi mil ida(‘ 
(Veronicellidae, (bay), order ITilnionat a , nnder the name ol 
Vcronicella sani^uinolenta by Stoliczka.'^ In uSpi Simroth in 
his admirable monograph (i^) defined a new genus :\t()pos 
which he established for three s])ecies ot Vaa^inala, batrille, 

1 .\ppareiitly he obtained the .speciiiieiis iu the * more wild ami drep nivme.i 
of the north-western part of the i.sland.” (Journ. As. Soc. lUiigal (2) XU, 
p. 26i(i872J. . . 4, 1, 

Stoliezka probably referred to the-.e .specimens m las paper on the niolliisea 
of Penang (1873), but he only named them in .MS. Colliiige in “ A CiiJCCK IjsT 
OF THE Slugs,’’ published by Cockerell and himself f p, wiite.s on ])age J2 ^ 
** Atopos pulvertileutus apparently includes a spe( imen in tlie Hritisii .Museum troiii 
Penang (Theobold), marked ‘ T. saunuinca. Stol.' It has the body beautifully 
marbled with black and grey, the sole pale orangc*tinte<i. bengtli about 54 mm. 
Bluntly keeled.’’ No date is assigned to A . pulveriileHtU'^ , HciLson, on page 195 
of the same paper and I am unable to trace the description. 
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which is considered to be identical with Veronicella, Blainville 
(17). He also described the anatomy of these three species. 

The genus Atopos is mainly defined by the following charac- 
ters : 

The body is thickest at the junction of the anterior one- 
third and posterior two-thirds, with a median keel on the 
dorsal surface of the mantle (notum) ; the transverse section 
of the body forms an isosceles triangle with a short base (formed 
by the foot) ; the female generative aperture is situated close 
to the anus and the renal and respiratory apertures in the groove 
between the mantle and the sole, a little behind the male gen- 
erative aperture (although a little distant from it) ; the male 
generative aperture is situated behind the right lower tentacle. 

Simroth also separated a few other species of Vaginula and 
placed them in a new genus which he named Prisma. The genus 
is characteri 7 x*d by the body of the animal being prismatic in 
transverse section. 

Before the publication of vSimroth's paper (12), Heude 
founded another genus Rathouisia for Vaginulus sinensis, the 
name of which he changed to Iconina. Tlie characters of the 
genus Rathouisia are briefly as follows : 

Tile animals are elongated, limaciforni ; the mantle is not 
slimy : the ui)per tentacles are long ; the lower tentacles are 
bifid; the posterior end of the foot is pointed, and extends 
beyond the mantle. The male generative aperture is placed 
beliind the right lower tentacle. The female generative aperture 
rather approaches the male one, and is placed a little behind it, 
the anus and the excretory and respiratory apertures are placed 
close* to the female generative aperture. 

Later on, Heude united the genera Atopos. Prisma and 
Rathouisia to establish a separate family Rathouisiidae, charac- 
terized by a keeled mantle, male and female generative apertures 
distant and the anal and respiratory apertures placed near the 
female opening, in contradistinction to the absence of a keel, 
the po.sition of the female generative aperture on the right in 
the middle of the body and that of the anal and respiratory 
apertures nearly at the ])osterior end of the bodv in the family 
of Vaginiilidae (7, ir). 

In 1900 Babor (2) established a new subgenus Podangia 
for Atopos schildii which dilTers from other species of Atopos 
in the following characters. The body of the animal is slender 
and high, with a distinct head separate from propodium. The 
foremost part of the notum is bent over the head covering it 
as a hood. The ommatophores (upper tentacles) are short, 
thick and distinctly annulated. Under each ommatophore is 
a crescent shaped flap of integument produced into a process 
on eacli side and blended with the lower tentacle and the integu- 
ment on the side of the mouth. The surface of the mantle is 
uniformly granulated with scattered tubercles in addition. The 
sole is small, with finely wrinkled border and with numerous 
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compact lobes. The groove between the foot and the mantle is 
.shallow. The snout is elongated, with a small triangular mouth. 

Taking the above characters into consideration, it seems 
to me that the animal belongs to the .subgenus Podam^ia,^ and 
as the colouring of the body differs from that of P. sehildii 
it may be provisionally designated as Atopos (Podan^ia) 
sanguinolenta. 

ExTKRNAI. CHAKACTEHS (1)1. XXV, figs. I 8: 2 ). 

General. The animal is elongated, limaeiforin. The l)odv 
is compressed from side to side and is tapering to a point at the 
posterior end. The height and width of the animal is greatest 
at about one-fourth the length from the anterior end. The 
surface of the mantle is granulated uniformly and it also bears 
small scattered tubercles in addition. The tubercles are more 
numerous on the lateral aspect specially towards the margin of 
the mantle. The keel in the middorsal line is prominent but 
rounded. The margin of the mantle (perinotum) is sharp, 
wrinkled and iiillexed. The foremost part of the mantle is bent 
over the head to form a hood-like covering. The juiteiior 
border of the hood is slightly notched. Tlu* posterior end of 
the mantle extends well beyond the foot. There is no distinct 
snout, the mouth being placed in a depression on the v(‘ntial 
aspect of the head The head is distinctly separate from the 
propodiuni. The onnnatophores are short, thick, and cylin- 
drical, and are marked with annular wrinkles, lluw seem to be 
non-retractile (i.e. non-in vaginable), as in all the specimens 
examined they were ])rotruded to their full lengths although a 
little bit contracted. The lower tentacles are shoit, contractile 
and are each connected at the base with a llap of integument 
(precephalic flat)) beneath. iCach t)rece])halic fla]) is a continua- 
tion forward of the head from the ventral aspect and is se])arated 
from its fellow of the opposite side by a long narrow ga]) 
extending behind to a little in front of the mouth. The anterior 
border of the flat) is thin and convex; tin* outer border 
is broadly S-.shaped, being concave in front and convex behind ; 
the antero-external angle is pointed and the antero-internal 
rounded (pi. xxv, fig. 4). The anterior end of the foot is truncated 
and is produced in front to form the ])ropodiuni. The ])osterior 
end of the foot is narrow and pointed and it does not extend 
beyond the mantle border. The margin of the foot is ])roduced 
into a thin rim. The sole is wrinkled irregularly with small 


• The colouring of P. schtldti, as desenbed hy Babor (2), is as follow.s; — The 
dorsal surface of the mantle (notuiii) is dark brownish grey , Uu- foremo.st part 
of the mantle which forms a hoodlike covering of the head i.s »>f rour.se pale. 
The head and foot are hazel-nut brown in colour. 

The anatomy of P. ^ohildii having been compared with that of A, seml>eri 
and RathouiAa in a few lines only, is of little use for the determination of the 
•pedes. 
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lobules. The h^ot is separated from the mantle border by a 
shallow groove. 

Coloration. -The dorsum of the mantle is now reddish 
buff with dots and blotches of purplish black ; of the tubercles 
some are of the same colour as the blotches. The lateral surface 
of the mantle is pur])lish black above, forming a broad longi- 
tudinal band with irregularly sinuous margins and of about 
one-third the height of the notuni in width ; this band is con- 
tinuous with that of the opposite side round the anterior hood- 
like portion of the mantle ; below there is another bluish black 
band with irregular margins, this is also continuous with that 
of the opposite side round the anterior end of the mantle by 
a narrower band of the same colour. The margin of the mantle 
(perinotum) is yellowish grey, with bluish black dots just below 
the Ijand above. The ommato])hores, lower tentacles and the 
dorsal surfac(* of the ])recei)halic flap are slaty blue. In life the 
colour of the dorsal surface of the mantle was probably bright 
red and the lower lateral band was prol)ably dark blue. 

Mkasiiukmknts.- “The animals having contracted in different 
degrees, and having been distorted by long immersion in 
alcohol, it is very diflicult to get an accurate measurement to 
be of any use afterwards. vStill it was thought best to note 
down the different measurements of all the specimens so as to 
form an idea of an average dimension. The length is taken 
along the midventral line after straightening the animal but 
without stretching it. The figure thus obtained was then com- 
pared with that resulting from measuring the animal along the 
midventral line in the distorted condition, and it was sten to 
be practically the same in both the cases. Another measure- 
ment is also taken along the keel from end to end. The 
width of the notum is taken to be the longest distance between 
the two lateral surfaces of the animal, and this is found to 
corres])oiul generally to the junction of the anterior one-fourth 
and the i)osterior three-fourths of the body. The height of 
the notum is the longest perpendicular distance between the. 
keel and the margin of the notum. 

The measurements are given below in a tabulate form • 
they are all taken in centimetres. 
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Number of specimens. 

■ 1 

2 

! 

3 

4 

1 

5 

0 

Length along the venter . . 

7-S 

;•() 

7 

6-9 ' 

i 

6-9 

(>•4 

Length along the dorsum 


1 

lo-p 

g- 1 

I 

102 

0 

8-S 

Width of the notuni 

I ‘I 

! 

i-o 1 

lO 

ro 

I 'O 

10 

Height of the notum 

1*4 1 

>•3 

1*2 

I '3 ! 

... 

1-2 

Width of the foot 

*7 

•0 

•05 

■65 

•6 

•5 

Distance of the male genital aperture 
from the anterior end of the foot . . 


i ‘3 

i 

> 

! 

•3 

• 1 

•3 

Distance of the female genital aperture 
from the anterior end of the foot 


1 

1-3 

I '2 S 

1 

1 

i 

»'3 1 

D3 

I *2 

Length of the oinmalophore 

•3 

•2 

• • ! 


% 


Length of the lower tentacle 

•15 

•15 

1 


i 

•IS ! 

»S 

Length of the cephalic flap 

’4 

•3 


•• 

•3 ' 

•3 

1 

Width of the flap , . 

3 


1 


j 

• ] 


ANATOMY. 

I. Body wau, {i)I. xxv, fii;. 

Minute strnehire . — Tlie hotly wall consists of tlic lollowiin; 
layers : 

(I) The epiiiennis consists c)f a single layer ol e])itheliuiii. 
The cells o I’ the e])itheliuin arecolniniiar in sha]>eainl 
are ])la('e'l side by side exce])l at their extreme 
iiarrtnv ends of attachinenl , where they are a little 
separated from each other. The free borders of the 
cells are refraetile and striated, but it is doubt- 
ful wliether they are ciliated. Tin- ]>n>toj>lasm is 
granular and is marked with faint lon^ituditial 
striations. The nuclei are lai^e aiul oval, and 
are placed in the middle t)f the cells. The attachetl 
narrow ends of the cells ])robably contain brown 
pigment granules in some places. Between these 
epithelial cells are scattered fine dnr^ts of unicellular 
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glands which are sometimes placed so close to the 
surface of the body that the epithelial cells over 
them become more or less flattened and displaced 
sidewise. 

(2) The dermis or coriuni consists mainly of connective 
tissue with a few muscle fibres and unicellular glands. 
The glands are large flask-shaped cells generally 
placed beneath the epithelial layer. The cell- 
content consists mainly of the secreted materials 
with a little protoplasm and a small nucleus at the 
base. Immediately beneath the epithelial layer 
the connective tissue consists of large bundles of 
white fibres placed nearly at right angles to the 
surface and of smaller bundles which are branched 
off from the vertical ones and are spread horizontally 
in all directions. The fibres ultimately form a 
close network in the interstices of which lie the 
connective tissue cells. These are round, oval or 
fusiform cells with large nuclei. vSoine of these and 
others with branching processes contain brown 
pigment granules, which are densely placed beneath 
• the epidermal layer. Beneath this are one or two 

layers of several muscle fibres scattered irregularly. 
The deeper layers of connective tissue consist of 
loo.sely arranged bundles of white fibres with a few 
yellow fibres and numerous connective-tissue cells. 
These cells are free from ])igment granules. 


II. RK.sPIRATORY system (pi. XXV, fig. 5). 

The ])uhiionary chamber is much atrophied ; it forms a small 
oval sac lying in the anterior-third of the body beneath tlie right 
lateral wall of the mantle. It extends almost to the junction of 
the mantle with the foot below and stops .short of the middle line 
above. The pulmonary chamber seems to open to the interior by 
an aperture placed at the antero-lateral corner to the right ; the 
aperture is placed just behind the anus. The pericardium extends 
obliquely on the roof of the pulmonary chamber from the right 
antero-latcral towards the left postero-lateral corner. The kidney 
lies on the roof at the back. The roof of the pulmonary chamber 
is closely adherent to the inner surface of the mantle. 


III. VASCUL.\R system (pi. XXV, fig. 5). 

The pericardium lies obliquely on the roof of the pulmonary 
chamber. The dorsal wall of the pericardium seems to be clo.sely 
adherent to the body- wall. 

The ventricle is placed in front of the auricle. The ventricle 
is a thick- walled pyriform sac with the ventral surface flattened 



1912.] E. Ghosh : The Anatomy of a 187 

and the dorsal one convex. The auricle is thin- walled and is 
smaller than the ventricle. 

Minute structure of the ventricle. -Thu is surrounded 

by a single layer of columnar epithelium. The muscles are arran- 
ged in various directions. The cavity of the ventricle is irregular 
and is traversed by numerous strands of muscle fibres. There is 
no epithelial lining in the cavity. 

The aorta ^ just after its origin from the anterior end of the 
ventricle, divides into two; one ])asses forwards to the buccal 
bulb, while the other curves backwards and passes beneath the 
ventral aspect of the albumen gland closely apjdied to it. and 
seems to enter into the substance of the ovary ; it also gives 
origin to several small vessels which sup])ly the albumen 
gland. 

The pulmonary artery (8) lies along the left side of the kidney, 
before it ends in the auricle ; it receives numerous vessels from the 
kidney. 

IV. Kidney (pi. xxv, lig. 5). 

The kidney is a flattened triangular body lying on the roof of 
the pulmonary chamber at the back. In ])()sition it lies just over 
the accessory digestive gland to the right. The surface^ of tht‘ 
kidney is provided with a network of vessels which o])en into the 
pulmonary arteries. The margins of the kidney are thinned oul 
and is continuous with the membranous wall of the ])ulm(>nary 
chamber. The ureter could not be traced. 

In A. s/rubclli (10), the pulmonary chamber is a more or less 
round sac with the heart placed transversely and kidn(‘y to the 
left extending over more than half of the pulmonary chamber. 

Minute structure. -The kidney consists of a mass of t nbules 
which coin’erge to ojien into the nietc*r which stnans to li'* along 
the right (f) side of tlie kidney. The tubules are long and wavy 
with wide lumen. They are all placed side by side witli thin 
layers of intervening connective tissue. The wall of the tubules 
consists of a single layer of polyhedral ch‘11s ])laeed on basement 
membrane. The nuclei of the cells are oval, and ar(‘ |)laced at 
the bases of the cells. 

The sections of kidneys from two s])ecimens show numerous 
cystic bodies contained in the cells of the tubules. These cystic 
bodies, which are doubtlessly parasitic, seem to be the ooevsts of a 
sj)orozoon. They are mo.stly round or oval, although many are 
irregular in shape. The wall seems to consist of a thick layer of 
cuticle which did not allow the staining fluid t(> ])ene1rate into 
the interior. The cy.sts contain from one to six s])orc‘s with 
distinct round nuclei. The spores are spherical, or facetted when 
there are more than one in a single cyst. The oocysts wene too 
little advanced to show the formation of spenozoits. This 
sporozoon seems to belong to the genus Klossia (fam. Polys])oro(:y- 
stidae, order Coccidiidea). 
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V. Dioicstivk system (pi. XXV, figs. 6 -13, and pi. xxvi, 
figs. 14-16). 

(i) The huccal hiilh forms a tubular or elongated conical pro- 
boscis lying in a muscular sheath when retracted. The sheath 
opens on the ventral aspect of the head to form the mouth. The 
wall of the sheath is continuous behind with the wall of the buccal 
])ulb just in front of the opening of the oesophagus into the latter. 

(ii) The buccal bulb is continuous behind with a thick-walled 
conical sac which forms the radula sac. Collinge (3) describes the 
buccal bulb as divided into two portions lying respectively in front 
and behind the opening of the oesophagus. The radula sac is 
surrounded by a distinct muscular sheath. 

radula (])1. xxv, figs. 11-13) 'vide ribbon-like struc- 

ture which does not seem to extend far forwards in the proboscis, 
'rile teeth are arranged in V-shaped rows with the apex of v directed 
backwards. There is no central. The lateral teeth are uniform 
in shape except the tw(> median ones which are slightly different 
irom others. There is no marginal. There are never less than .ic) 
teeth on each side of the middle line, h'aeh tooth is unicus])id 
and presents a shallow cup-like ])rocess in the middle. 

The teeth of the radula in . 1 . struhclli (10) are similar to those 
of the ])reseul spt-cies exce])t that there is no cup-like process in 
tl‘e former. 

(iii) The salirarv i^!(nids could not be found in the specimens 
dissected They were (Uscribed in several s])ecies ni A/opns by 
Oollifige (3, .|) and vSimroth (12). luieh gland was described tn 
consist of a glanduiar mass and a long duct opening into tlu- 
bucca bulb just behind the attachment of the muscular sheath 
on the \’entral as])ect. [u.I. sarifsini (4). thi‘ two glands unite 
to form a single mas^, although the two ducts are separate. 

(iv) 'flic oesof^hdi^us (pi. xxv, lig. t>) is a narrow tube arising 
fiom the dorsal surface of the biuval bulb behind the })roboseis-sheath 
ill the middle line or a little to its left. It then takes a F-shaped 
curve the bend of which is directed to the left. The tube tlum 
curves to the right, and down the side and \’eutial aspect of 
the anterior end of the radula sac to the mid ventral line, and 
then sharply turns forwards for some distance beneath the pro- 
boscis-sheath. It again turns backwards and passes beneath 
the short interccrebral connective to the undersurface of the 
digest i\'e gland into the cavity of which it opens a little in front 
t)f the j unction of the anterior one-third and posterior two-thirds 
(»f its length. 

In A.maxitnus ( ;), the oesophagus glasses to the left and 
then takes a T^-shaped curve to pass beneath the radula-sac, 
it then passes backwards and to the left beneath the inter- 
ccrobral connective to the under surface of the digestive gland and 
opens into it at a ])oint about one-fourth the length of the gland 
from the anterior end. In .* 1 . sarasini^ the oesophagus takes 
a similar sigmoid curve, but ])asses to the right at first and 
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then to the left. In A. Iciickarti and A. sfruhclli, it ends in the 
anterior end of the digestive gland. 

Minute sfyitchiye (p\. XXV , fig. lo). — The oesophagus consists 
of the following coats from without inwards : — 

(1) A thin layer of connective tissue consisting of a few 

white fibres and elongated fusiform connective 
tissue cells. Just beneath this layer are seen two 
nerves (oval in transverse .section) ])assing along 
the sides of the ventral surface of that ])ortion of 
oeso])hagus which passes backwards from biaieath 
the intereerebral coniinissure to the digestive gland. 

(2) Alternate layers of longitudinal and transverse 

muscle-fd):'es with loose coniu*eti\’c‘ tissiu* intei\'en- 
ing bi*tween them. The fibres do not form t'on- 
tinuous bundles, but are arranged irri*gularly. 'I'lie 
fibres of (liffenmt layers often eommunieite with 
one another. The bundles become smalUn and 
smaller as we ]iass inwards. The longitudinal fibres 
beconu* predominant on the inner side and form 
se\’eral longitudinal folds generally nine in niimlx*!. 
which i)rojeet into the cavity of the tnb(‘. 

(3) The mucous membrane consists of a singU‘ lay(‘r of 

columnar e])ithelium. The cidls seem to be ciliatial. 

(v) The (t !(:;(' stive , niid-^^ut '^land or lit'vr (pi xn\'. ligs. 0 
and 8) is a large elongated conical (or fusiform) bod\’ widt* and 
rounded in front, but tapiaing and ])ointed behind. It occupies 
more than the ])osterior two-thirds of tlu* b(>dy. fn front it lies in 
connection with another small gland, tlu* aceessoiv (ligestivi* 
gland, and it is coiinectixl at its hinder end to tlu* t(‘rminal 
body-wall by stramls of connective tissue. The outer sinfaet 
of the gland is smoolli. but presents some 1 1 ansvaa si* lissiires. 
The inner surface is raised into mimerous folds and ]):ipillae whic'h 
increase the absor])ing surface to a gn^at extent . 'I'he wall ol 
the gland is thick, and the gland is I'ireiilar in tians\a-rse section. 

In .1. struhclli and .1. svmpen ( 10 ), the oiitn* snifaee of 
the gland is finely lobulated but the innei smhue is smooth 
and eiicular in transverse S(.etion. In both the gland is ol 
dark colour and is eonie.al in sha])e. In .1. Intckurh (H)) the 
gland is irregularly loberl and presents a proca-'.^ t o t lie left from 
near the anterior ('iid. 

structure (pi. xwi. tigs. i |, 13). The whole gland is 
surrounded by a thin layer ()f eoinu'ctive tissue (consisting of white 
fibres and connective-tissue c ells;. 'I'liis eiishc-at hing la>’c*r gi\'c‘S 
off numerous strands which c.:onverge and pass inwards to form the 
core of numerous papillae and folds whic'h ])rojeet into the 
cavity of the gland. These strands c'onsist of eonnc‘etivc*-tissne 
fibres with a few muscle cells. These ‘Uraiids are surmount c*d 
by a single layer of cells which are jdaec-d side by side without 
any iiitersj^ace between them. The cells are arrangc?d to torm 
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tubular s])aces (simple tubular glands) between the contiguous 
cf)nnective tissue strands. Each space communicates with the 
cavity of the digestive gland by a wide mouth. The epithelium 
consists of elongaterl ciliated cells with the nuclei placed at the 
base Numerous goblet cells are found between these ciliated 
cells. The bases of many of these ciliated cells are occupied 
by a number of amoeboid (?) corpuscles with large round nuclei. 

The accessory digestive gland (pi. xxv, ligs. 6, 8) is a small 
triangular body lying in front of the digestive gland. The ducts 
of tliis gland open into the intestine as the latter passes forward 
from the left side of the gland. In the drawing of the alimentary 
(anal of A. maximus (5) ducts of two other glands (not repre- 
sented in the figure) are shown to open into the digestive gland. 
Hence it might be inferred that the above gland opens into the 
digestive gland. No such glands seem to be present in A . striihcUi ^ 

. semperi. and A. sarasini (4.) The process from the digestive 
gland in .1 . Icia karti seems to be homologous with the accessory 
gland. 

Minute structure (pi. xxvi, fig. 16.) — The gland is surrounded 
by a connective tissue-sheath. It consists of a large number of 
lobules held together by connectiv^e tissue. Each lobule consists 
of a group of irregularly ])olyhedral cells closely apposed to one 
another, although fine channels (with walls com])osed of con- 
necti\a>tissue cells only) are (jften found passing between the 
cells. The proto])lasin of most of the cells is coarsely granular 
and is stain(.‘d red with eosin. These are undoubtedly zymogen 
granules. The niudei are oval or rounded, and are obscured 
in many cells by these granules. A small j)ro])ortion of cells 
h ive cU'ar ]irotoplasm with finer granules and more distinct 
nuclei. The gland is richly supplied with blood vessels which 
are placed inside the lobules. They generally form l)undles 
in the middle of the lobules. 

(vi) 'file intestine is a stout but thin-walled tube arising 
from the left side of the digestive ghmd towards the ventral 
aspeet and close to the opening of the oesopliagus. It forms 
a 1 1 shaped loop lying embedded on the dorsal surface of the 
ghmd and then j)asscs along the left side or on the dorsal aspect 
<d' (figs. (), iS) the accessory gland, over the groove on the albuiiieii 
gland ;uid vagina obliijuely to end in the anus, which lies on 
the right side in the groove between the foot and the ovcrlumg 
margin of the mantle closely behind the female genital aperture. 

In .1. stru'i-'tli ( ro) and A . Icusk irli (ro), the intestine seems 
to be directly continuous with the oeso])hagus at the anterior 
broad i*nd of the midgiit gland, which opens into the gut 
by a wide aperture at the junction of the two. In . 1 . sarasini 
(.|) the intestine fmius a M-shaped loop lying embedded in the 
wall of the gland and comes out from its anterior end. The 
oe-opliagus is continuous with the intestine with a wide aperture 
(at the junction^ which conmunicates with the cavity of the 
midgut gland. 
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Coiiipariiig the alimentary canal of these slugs with that of the 
more typical groups of pulmonates, the land snails, it should he 
observed that in the present animal there is no distinct dilatation 
of the midgut in the form of stomach (juite distinct from the lixer, 
which opens into the gut by small ducts in contradistinction to 
the separate stomach and liver in the land snails. Here the 
stomach might be C(msidered to have become incorporated with tlu* 
cavity of the gland, the wall of which presents numerous tubular 
glands homologous with a separate digestive gland. 

VI. Rici’KOnrcTivic svsti<:m. 

in other t)iiliii().iates, tlu* male and female genital organs 
art' united in the same individual. There is some ililYen'nt'i' in 
opinion about the connection between the male and lemah' oigaiis 
at their proximal ends. Simroth's (lo) descri])! ions and lignres ol 
the genital organs of his three s])ccies show that there is :i com 
mon herma[)hrodile gland from which are gix en off the x as deter 
ens and ovdduct ; this condition then corresponds to the second «>! 
thix'c types of genital ducts described by bang (S). Collinge ( ;, j), 
howcN’cr, could not find out any eoniu'ction belwei'ii the two in 
his specimens. Although I found the two organs separat*' from 
each other I ha\'e a good dc'al of doubt about tlu' validity ol 
Collinge’s \’iew for the reasons noted Ixdow. ( )n (‘xamini iig iin<l'‘i 
llu' microscope tlu* stained sections of the organ whi(‘h eoiic's- 
ponds to what Collinge described as o\'ai\ . I obsc‘r\a‘d spci 
mato/oa in different stages of de\a‘Iopment to my full sat,isLu*l ion 
in aildition to immature o\'a. y\s I had onl\- old spiiit s])eeimrie 
to dissect, it ot'curs to me that th-* so called ovar\- isri ;dl\’ a 
herma])hrudite gland tlie line vas deferens of whic-h I could noi 
tiace. As the hermai)hi odite and albumen gi.imls li(* o\'e! the 
penial sheatli it seems to me that th«_* vas deU'i eiis , being \s i \ 
line and small, gets torn as the abo\'e glands ao' lilted np tiom 
their position and are sejiarated from the penial sheath. Still 
as I could find out no c'oiinectioii b(‘t ween t he t wo orgaii'- in the 
se\eral specimens I dissected, I lea\e the (piestion loi Initlun 
consideration in future. 

(I) MAra-: Cri^xnAr. okc.axs (pi. Iig. ao). 

(ii A line thread-like tube (])1. xwd, lig. ^oa) opening int») the 
posterior end ol the penial sheath n<*ar the at t achni'.*n 1 f>l the 
retractor muscle of the ]) mis. It lies along the lelt side oi the 
penial .sheath and tlu* stout tube in front, and extends to neai 
the external opening of the right Sinirothian gland. Tin* same 
arrangement is seen in both . 1 . nutxunus and .!. suru'.im described 
by Collinge ( 4 ) who called the tube \'as deferens. (^.onsideiing 
the anatomy of the genital organs of f)ihei ])ulmonates, this 
tube seems to be homologous with the ilagelluni. This has 
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been dt'scribecl in Helix pomatia and other pulinonates of the 
same family (7, 8). 

Minute structure (pi. xxvii, figs. 27 and 28b The tube is 
eom])osed of tile following coats from without inwards : 

fi) A thin layer of connective tissue. 

(2) A layer of longitudinal muscle-fibres. 

( >) A layer of circular muscle fibres. 

(4) A submucous coat of connective ti.ssue (with a few 

inuscle-libres) raised into a number of longitudinal 
folds, generally ten, ])rojecting into the lumen. 

(5) A siiigl(‘ layer of columnar epithelium with numerous 

goblet cells (secreting cells). 


!2) The penial sheath consists of two portions: (1) A 
stout hollow spin lie shap/d striicture giving attachment to the 
retractrir musch* at ils ])ro\imal end ; fi) a stout tubular stnu'- 
ture arising from the distal vn(\ of tlu* first jiortion and ending 
in the e.xtcnnal a])i*iiure at the base of the right lower tentacle. 

Minute structure. The tubular portion ('onsists of alternatt* 
la\'ers of longitudinal and transvers<‘ nuisele-> arranged irregularh*. 
'file waU is thrown into large longitudinal folds, the core of which 
is foniK'd mainly oi longitudinal mustU* fibres. The ])restau‘i* 
ot these large folds shows tlu* great e.xtensibilit of the iienial 
'»heath. The epit helium consists of a single layer of cubical (or 
shoi t columnar ) (a*lls. 

(.)) />< ///\ is a tnore 01 less cylindrical structuia* lying 

in tin* proximal portion of the penial slu'ith when retracted, 
rile ])enis is attadied to tlu* sheath at the proximal end and 
is lia\’ersed b\’ <i liiu* chaniu*! ('ontinuons with the lumen of 
the tube desciibed above, and opening into t he t ip by a small 
a])erture. 

()) d'he >e>raif.>r fhuis luusete i^ a ^hort thii'k band extend 
ing from tlu- innei side of the bod\' wall on the right, a little 
behitul the lemale g(*niial apetture, to the ])roximal end of tlu* 
])enial sheath and ])('nis, 

{5) 'fhe ^iinr^itliian i;iafids \pl. xxvi, ligs. k^. 20a) are two 
tubular structures, one on ach side, openingon the outer side of tlu* 
lowi'i tentacle>, the right one being j)hK\*d close to the male genital 
aperture. Ivach gland can be divided into four portions (i) 
a long stout tubular portion coiled in v arious ways ; (j) a short 
mirrow iiortioii, also tubular in strticture, coiled closely ; ( ]} an 
elongated ^lightly curved conical portion continuous with the 
second oiu* at the tapering end and ending in the next in a 
broad basi* ; (4) a very short narrow tube with a small cylin- 
drical ])iaK'e^s from the outer side 

The structure of the Simrothian glands in .1. niaxinius and 
.1. sarifsini resembles closely that of the present species except 
that there is no distinct fourth ])ortion and the process arises 
from the proximal end of what corres])onds to the third division 
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in the present species. There is nu left isiinrothian in 

A. sarasini (^), 

Minute fitnictnyc. — P'irst portion (pi. \xvi, fie. if). --'I'lie wall 
consists of the following layers from without inwards : 

(1) A thin layer of connective tissue forming a sheath 

round the tube. 

(2) A layer of large granular cells more or less cylindrical 

in .sha])e and with large nuclei placed on one sidi* ; 
they are arranged radially and oblicjuely, being 
attached to the first laycu' at their outer ends and 
to the next by the inner. In a transverse section 
(me iinds several oblhjue section^ of tlu‘ eidls. 
d'hesc sec!!! to be i!!uscle-cells. 

( t) .\ layer of mu.scle-fibres arranged longitudinally. 

(-j) A layer of transversely arranged iniiseie fd)i(\s. 

(5) A layer of submucous tissue. It forms nnniiaon^ 
folds ])rojecting into the luimai. vSn!all inusch- 
libres can \)v traced into it from tlu* fourth laver. 

(b) The mucous membrani* consists of a singU^ la>'cr ol 
columnar epithelium. 

Jsecond jiortion (pi. xxvii. lig. 2b). -The dilTeient la\a‘is*are : 

(1) An outermost laycT of coni!c{'l ixa* tissiu* 

(2) A thick transverse laver of nmsenl.ir (ibies intm 

n!ingled with white and yi*llow libre^. 

(,;) A single layer of ('nl)i('al celt- with round mulei. d'hc 
epithelium is not folded. 

Two or n!or(‘ loop.-^ of this portion ol the tnlx inav be Inbl 
together in connective tissite. 

'I'liird ])orlion (])1. xxvii, lig. g^)- N’arion-^ lavas ^ air 

M) A layer of thi('k longitudinal mns('l<- -libirs tin- mdivi 
dual libres are separated bv ('omieetiv'e tissnr. 

(2) A thin transv'erse lav'cr ol ninseK*-lil)i rs . •',0111c of 

these are contimusl into t h- lohb ol siibiniK oin 
tissuia 

( )) A suljmiieous coat of l(.)Ose conncetiv'c tis nc thia>vvii 
into tcsi or twelva* folds. 

(-}) The miK'ous membrane consi ts oj a single lavri oi 
columnar cells with oval nuclei. 

(f)) The external a])erture of the male genital organ sc(‘!ns 
to be >ituated oi! the inner side of a triangular proca‘ss between 
it and the base of tlu^ right lower teiitach*. 

(II) Fkm.vi.k (HvNir.M. ORGANS (pi. xxvi, lig-. 17, I-S). 

(I) The hernia l^linxlitr gland i^ a large lobnlat(*d bodv 
lying closely apposed t(j the po'^ferior end of tlu- albumen gland. 
The dorsal surface is marked with a longitudinal groova- for the 
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iiiU'stine. The ventral surface is concave and rests on the 
penial sheath. 

Minute stniehire (pi. xxvi, fig. 21). — The gland is composed of 
a iiiim])er of lobules held together by connective tissue, which 
forms a thin sheatli round the whole gland and also extends 
iK-lween th(* adjacent lobules. Each lobule is oval in shape and 
gives rise to a duct of its own which unites with others from, 
the adjacent lobules to form the main duct of the gland. The 
lobular duds could be distinctly followed to the oviduct by the 
naked eye. bau'h lobule condsts of a singh? layer of flattened 
epilheliuin sup])orted on a tlun hiyvr of connective tissue 
(lorniing the wall), with a central cavity filled with mature ova 
and s])ermatozoa. Ivach lobuk* gi\'e^ origin to both ova and 
speimato/oa from its wall. 

In the formation of an ovum, a cell of the wall enlarges and 
becomes lusiform in shape* ; its fre-e* surface is covered by a 
single layi*!' of flattened cells continuous with those of the wall 
of the* lobule. \\’lu*n mature* the e)vnm seems to lie* free in the 
('avit\’ of the h'bule. 

The ee-lls which ultimately foim the* spe*rmatozoi seem 
to dix jde into a numbei of round cells (jirimary sperm mother 
ce*lls) whicli become* aggre*gate*d on the surface* of ('onical or 
lound ]>roje*ctions into the e'a\’ity of the lobule* from its wall. 
In a st'ction of the lobule* one* will see* '-e*\e*ral projections, the 
I'l’iitic'of whie'h consists of a mas^ of ])roto])lasni with a large* 
nucleus. 'Plu* prinniry s|)rrm-mother cells are* arranged on the 
siufae'e* ol tile* proje'Ct ioils. Wdiat sre'llls to oe'CUr Is the* ])ro- 
life*iation (»t an e*j)ithelial cell *-0 as to loim a mass ot round 
ce*lls on the surface of enie which grows more* rapidlv than others 
and forms the* supporting ce*ll. The* ])roto])lasm of this cell is 
highh granul.ir, and it has got no di*-tiiu'l cell wall 'fhe jirimarv 
mother cells sre*ni to dixide again to form grou])S of sia'ondary 
s])enii-mot hei e e'lK for by care*fnl e*x.uninat ion of stained sections 
nnde'r t he* microve'oi)e* one* w ill lind a sre'ond set ol smalle*r cells 
grouped in a similar way and still attached to a su])])ortiiig c?ell. 
'rh * nuclei of these secondary speim-mother e*ells become gradtialh' 
e‘lougale*el to foi ill the* he*ad of the* sperniato/.oa . 'file diltere*nt 
stage's of the* e*hange* in sl,at>e* of the* round nucleus to a rod-shaped 
boely e'ouhl be- e'asilx’ followed 111 stained seetieins The proto- 
plasm of the evil the*n elongale*s to form the tail of the siiermato 
/.oon. The mature speimato/.oa then se*])arate from these paiiillae 
and lie* fie*ely in the* cavity of the glaml in bunches. 

The matiue' oruu! (]) 1 . xxvi, fig. 22) is comtdetely surrounded 
by a single layer of flattened cells (with elistinct nucled) attaedied end 
to enel. The protoplasm is coarsely granular. The large nucleus 
lies in the centre aiiei pivseiits a conspicuous nucleolus. 

I'he mature sf^enuufozoou (pi. xxvi, tig. 2 ;) e'oiisists of a hook- 
^hape'd head and a long fine tail. The head is e*urved and ])oiiited 
at the lip, but broad and rounded at the base. It is also curved 
twice before it ends in the tail, which is many times longer than 
the head. 
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(2) The albumen i:^land is an eloni^aUHl body with the posterior 
end flattened and attached to the ovary. Tlie anterior end is 
narrow. Tlie upper convex surface of tlu\i>land is smooth, ])iil 
present numerous transverse fissures. It is indented with a 
longitudinal groove for the intestine. The inner surface is concave 
and presents a depression for the penial sheath over whicli it lies. 

Minute structure (pi. xxvii, lig. 29). The gland is composed of a 
numl)cr of lobules bound together loosely by connect ivi* tissue. Ivich 
lobule is formed by a grou]) of tubular acini, each of which seems 
to end in a duet which unite-; with others to form a main duel 
opening into the oviduct. Kaeh acinus is enclosed by a basement 
membrane. Inside it is the epithelium consisting of a siiigh* 
layer of iiolyhedral cells with large rimnd mielei placed towards 
the base. The inner free borders of tin* ei*lls art* broken ami 
jagged. Tlu* inner two-thirds of tlu* cells an* filled with coarst* 
granules. The cavities of the acini are lilled with the secreted 
material which is stained det*]) blue with hienialoxN lin. Tlu* 
ducts of the acini are lined with columnai epithelium. 

(3) The oviduct is a thin- walled tube jiassing through the 
substance of the albunum gland and tanerges through its anttaioi 
extremity to end in the \ agina. 

Mi)iitte structure (pi. xxx'ii, figs. p). ;i). The wall con.^ists ol 
a thin outer layer of connective tissue which is ('onlimied into tlu* 
centre of the longitudinal folds projecting into the lumen. 
Inside this lavi‘r is a ('oat of eonnectixe tissm* ('(.‘IK with a f(‘W 
libres betvxTen th(*m. These are also continued into the fohN 
and surround the central strands of ('onnec't ixe tissue. The 
mucous membrane I'onsists of a single laxa*r ol (hliated I'olumnai 
e])ithelium. 

(4) The vagina is a stout tubular st nut me slight ly curved 
xvith the convexity downxvard and to the right, 'flu* upj)ei 
surface presents a groox'e for the inteslims 

(3) Tlu* rece])taculiim seminis is an oval body with a faiilx' 
long tubular stalk opening into the middle ol the x agina on its 
side. 

(6) The female* genital a])ertuu* in whieh the \agina ends, 
lies in the groove bc*tween tlu* foot and right mantle border 
at a distance from the anterior end of the bodv alieady not(*d 
in a tabular form. 

VII. NKKVors sv.sTKM (pi. xxvii, lig. 32). 

The nervous system is of eutliy neurons tyix*. Tlu* ganglia 
are closely united to form a mass round the oeso])hagus. 1 he 
cerebral ganglia are closely connected to (‘ach other by a short 
thick intercerebral commissure. Tlie cerebro-pedal and cerebro 
pleural connectives are united to form a short thick band on 
each side. The buccal ganglia are ])la ed on tlu* ventro-lateral 
aspect of the hinder end of the ]>robo.scis-sheath at the junction 
with the radiila-sac. The stomato-gaslric connectives are long 
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'fhe pedal and viscero-pleural ganglia of both sides are closely 
(onneeted to each other to form a reniform mass. The aperture 
for the oesophagus is very small. 

VIII. Pedal gland (pi. xxvii, fig. 33). 

Is a tubular structure lying beneath the central nervous 
system on the dorsal aspect of the foot. The external aperture 
of the gland lies in the middle line in the groove betwen the head 
and propodiuni. 
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EXPLANATION OF PLATE XXV. 


Fig. I . — Atopos sangumolenta (nat. size): i, male genital 
aperture ; 2, female genital aperture. 

,, 2. — Ventral view (nat. size): i, male genital aperture; 2, 

female genital aperture; 3, anus. 

,, 3. — Section of the bodywall, X 460; i, epidermis, 2, 

unicellular gland; 3, pigment-containing connec- 
tive tissue cell ; 4, connective tissue cell (without 
pigment); 5, 6, vertical strands of white fibres; 7, 
muscle-fibre ; 8, sube])idermal pigments. 

,, 4. -Head (dorsal view), X 4; i, precephalic flap; 2, 

lower tentacle (left); 3, ommatoidiore (left); 4,, 
o])ening of the left vSimrothian gland. 

,, 3.-~Pallial chamber, x : i, ventricle; 2, auricle; 3, 

, kidney; 4, aorta; 5, boundary of the pallial 

chamber; 6, position of the right lateral border of 
the mantle ; 7, position of the mid-dorsal line (of 
the mantle). 

,, (). — Portion of alimentary canal, X 2 : i, accessory 

digestive gland; 2, digestive gland; 3, wall of 
digestive gland cut open to show the internal 
cavity ; 4, cut end of oesophagus ; 5, oesophagus : 
6, intestine; 7, vagina. 

,, 7. “Buccal mass, X 2 ; i, proboscis-sheath ; 2, pro- 

boscis; 3, a portion of oesophagus ; 4, radula-sac. 

,, 8. — Digestive gland of another specimen, X i ; i, acces- 

sory digestive gland ; 2, intestine. 

,, (). - -Longitudinal section through the buccal mass, X 3 ; 

r, proboscis-sheath; 2, proboscis; 3, opening of 
oesophagus ; 4, radula-sac ; 5, radula. 

,, 10. — Transverse section of oesophagus, X 105. 
ir. — Portion of radula showing teeth, X 60. 

,, 12. — Two lateral teeth of radula, X 105. 

,, 13. — Two median teeth of radula, X 255. 








EXPLANATION OF PLATE XXVI. 

Fig. 14. — Atopos sanguinolenta, portion of epithelial layer of 
digestive gland, X 105 ; i, goblet cell. 

,, 15. — A transverse section of the wall of digestive gland 

(diagrammatic). 

,, 16.— Section of accessory digestive gland, (stain'ed with 

eosin and haemotoxylin), X 255. 

,, 17. — Female genital organs (dorsal view), X 2; i, her- 

maphrodite gland; 2, albumen gland ; 3, vagina;- 
4, visceral artery. 

,, 18. — Female genital organs, etc. (ventral view, with vagina 

^ unfolded), X 2; i, hermaphrodite gland: 2, al- 

bumen gland; 3, vagina; 4, visceral artery; 5, 
receptaculum seminis ; 8, anterior limit of pallia! 
chamber; 7, kidney; 8. ventricle. 

,, 19. — Left Simrothian gland, X 2. 

,. 2oa. — Male genital organs, X 2; i, retractor penis muscle 
2, penial sheath; 3, right Simrothian gland ; 4, 
flagellum. 

,, 20b.— Longitudinal section of penis and penial sheath, 

X 2 ; I , penis ; 2 penial sheath. 

,, 21. — Section of hermaphrodite gland, X 124; i, ovum; 2, 

sperm-mother cells; 3, developing spermatozoa; 
4, free mature spermatozoa. 

,, 22. — Section of a mature ovum^X 124. 

,, 23. — A mature spermatozoon, X 756. 

24. — Transverse section of the first portion of the right 
Simrothian gland, X 50. 
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25a. — Atopos sangiiinolenia ^ transverse section of the third 
portion of the right vSimrothian gland, X 50. 

25b. A portion of the epithelial lining of the third portion 
of the Simrothian gland, X 460. 

26. -— Transverse section of the second portion of the 

right Simrothian gland, X 50. 

27. — Transverse section of flagellum, X 255. 

28. — Portion of the wall of flagellum (transverse section). 

29. — Section of albumen gland, X 255. 

30. — Transverse section of oviduct, X 30. 

31. — Portion of a fold of oviduct as marked in fig. 30, 

X 255, 

32. -Nervous system, X 4; i, cerebral ganglion (right) ; 2, 

right viscero pleural ganglion 3, otocyst; 4, right 
pedal ganglion ; 5, right pedal nerve (Voth of the 
length). 

33. — Pedal gland, X 2. 





XVI II. NEW CEvSTODKS FROM I x\ 1) I A N 
F I vS H E vS. 

By James HorxVEle. 


(Plates ix~x.) 

I.— PROvSTHlCCOHOTHRIUM UROOYMNI, n. sj). 

II.— BALANOBOTHRIUM TENAX, n. ^en. et sp. 

III.— TETRARHYNCHUvS ANXANDAUa. n. sp. 

(l). PRO.STIIKCOnOTHRIUM UKO(;vMNl, 11. S]). 

(PI. ix, I ->>)• 

Two specimens of this Hue cestode were ol)laiiie(l Inan th** 
spiral valve of a male I' roy^ymnus aspcrrimus (HI. vScIiii.), trawK'd 
ill Q fathoms on the north end of the Periya Par, one of tlu‘ Ceylon 
Pearl Banks in the Gulf of Manaar, hVliruary i()oS. 

When alive the larger of the two measured 25 (‘in. in length, 
sliortcning to 14 cm. at death. The species is elos(‘ly related to 
P. lUijardinii (van Beiieden), differing therefrom chietly in its muc h 
greater size, the great elongation of the iieek and tlie superior 
derelopment of the suctorial loculi of tlie holhridia. 

The scolex is furnished with four elongated .se>sile hothridia. 
Ivach is sub-lanceolate in outline, divided into three distinct loculi 
by two IransvH'rse muscular coslie. The most anterior loculus is 
considerably the IcMiger being ecpial to the combiiu‘d length of the 
two posterior ones. In life the mobile edges of the bothrium 
curve inw’ards and all three loculi are distinctly seen as deep 
sucker-like cavities; in this latter characteristic the jireseiit sj>ccies 
exhibits a marked divergence from Diesing’s type of the genus 
where the bothridia are described as undivided, each having a 
suctorial appendage at its posterior extremity. Johnston’s des- 
c'ription of the same species (P, dujaniinii) necessitates a modili- 
cation of the original generic diagnosis as he describes each 
bothrium as really divided into three loculi by two transverse 
curved co.sbe,” adding, however, that the most anterior loculus 
is not apparently concave.” The distal portion of each bothrium 
pos.sesses a tongue-like mobility enabling it to twist and turn in 
search of a new holding when the living worm is dislodged from 
its attachment within the host’s intestine. The tij)S of the 
bothridia may then be seen projecting ]MomincntIy and at a 
considerable angle from the neck. 
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In anterior view the scolex appears sub- quadrangular, the 
thickened anterior extremities of the bothridia forming the four 
angles; as seen in figure 2 the bothridia extend some distance 
towards the centre of the “head,*' by their slight prominence 
forming a distinct cruciform depression upon the apical surface. 
The thickened anterior extremity of each bothrium bears a pair 
of double hooks; each consists of two sub-equal slightly curved 
long and slender prongs fused together by their bases. The curve 
in each prong is double — a light divergent curve from its fellow 
and a somewhat abrupt or right-angled curve on the under side 
whereby its holding ])ower in attachment is increased. The acute- 
angled apex of the base of each double hook is approximated to 
that of its fellow in the same pair. The prongs project consider- 
ably and overhang slightly the anterior margin of the proximal 
l)()thridial loculi. In colour the hooks are dark brown and in 
a])pearance are chitinous. No accessory suckers or acetabula art‘ 
present, thus differentiating this genus from the otherwise closely 
allied Calliahothrium. 

The neck is very long and slender; about 0*4 mm. broad, 
d'he proglottides ar(‘ extremely numerous and always markedly 
broader than their length. Tlie width of the gn^at majority, 0*75 
to o*()jnm., is characteristically almost twice as great as the lengtli ; 

few at the posterior extremity as they ri])en become somewhat 
inoie elongate and narrower. Tlu* lateral edge of the proglot- 
tides is slightly curved, the j)osterior margin \ ery slightly produced 
and overla})])ing the front edge of the next succeeding. Tlu* 
genital pores arc lateral. The general a])])(‘arance and ])roporti()ns 
of the strobila thus a])proximate c'loselx' to what i-^ >een in 
/'. /rv^’c/z/s, Shipley and Ilornell. 

It is m^leworthy that the stomach contents of ilu- host which 
vit*l(U‘d this cestode consisted (with the eX(‘'‘|)tion oi a Iragnient ol 
a Neiiiertine) of a great nia^^s of ou'- :no?f ^]■)eci(‘S ol Ani])hioxns ; 
t here were hundreds of individual' a'. I'k uass ( )ther parasites 
present were I yhH ' l^hfV iiui ’ i. ’ ■ amd Hornell, in great 

numbers, a single sperinieii '' (Ctohufidrs^ and nu- 
merous i’ldix'iduaN of a.n > Xeiiiatode. 

The dimi ii'-ion- o. \ *.• . i w .. 10 . 

I,ength r.; . • o i);*.s t ail .. .. 4 ft. I in. 

Hreadt h ol ili'-c . . . . . . 3 ft. o in. 

lamgt ii «U I ail . . . , I ft. 8 in. 

'file diagiuxi'^ of I\ un^i^yninij 11. sp., is as follows : -Long 
-•lender cestode. Head elongated, twice as long as broad, armed 
with four hoge sessile, elongated and regularly disposed bothridia, 
e ach sub-lanceolate and trilocular with mobile edges and posterior 
tip; anterior extremity of each bothrium tumid, armed with a 
pair of double dark brown chitinous hooks. Prongs of each hook 
.slender, e(|ual, curved in two planes, the tips projecting beyond 
the anterior margin of the proximal loculus. 
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Neck very long and slender, proglottides very numerous, 
lateral margins lightly curved, posterior slightly overIa])ping, 
usually twice as broad as long, except a few of the most posterior. 
Length when alive up to 25 cm. Breadth of head under i mm. ; 
of typical proglottides, 075 to 0*9 mm. 

Habitat : - -The large intestine of rrouvninus (tspcrrinins (HI 
Schn.). 

The characteri.stics of the genus Prodlu'colwthriiim may now 
be amended as follows :- 

Scolex with foui elongated sessiU- bothridia divided by trails 
verse costa' into three loculi; no accessory suckers on the anterioi 
margins of the bothridia; a pair of doulde hooks on tlie anUnmn 
margin of each bothrinm. 

BALANOHOTllRirM , n. gen. 

Scolex acorn-shat)ed , consisting of a bullions head suirouiuUd 
at the base by a cup-shaped mobile membranous collar ; a paii ol 
very minute two-pronged uncini situated at four ecjuidistant i>oinl-> 
on the up])or circumferenct* of the head, a minute aci‘tabuluin 
al.)Ove each pair of uncini. Neck extremelv short. Stiobila 
ligulate, the proglottides short and widi*. 

(2). H,\I,.\N()HOTIIkiru TKNA.\, 11. .sp. 

(PI. ix, tigs, .p-6 and 8 lo. and x, ligs. 7, ri, I2). 

This species has been fijund on two cHcasions in Indian sea--, 
the first in 1905, when I found sexeral small and iniinalure ones 
attached to tht* sjnral x'alve of a SVcgcs/n///a tt'’rinnin ((buel.) 
trawled on the Ceylon Pearl Hanks: thc‘ second, in the iiii<‘stin<‘ 
of an individual of the same host trawU‘d in the Hay ol Heiigal b\ 
the Bengal (rovernmeiit Pishery Steamer ' tbdden Crown.’’ 
Those olitained by the “ (lolden C'rowii ’’ are much tin* laigei and 
appear to have reached full dcec-lopnn nt . In the d(*ad (‘ondition 
they attain a length of 32 to 3; (in., three ol tin* live sjncimms 
being within this range; the other two are '^lioitci 18 can. and 
21 cm. respectively. Two of the largest are headless, 'the scolex 
consists of a bullions sub-conical head contracted suddenly at tin- 
ba.se to a very short and sleiuler stalk from whic'h a delicate 
membi'iinous upturned ('Up-shaped collar is gi\’(Mi oil. In lib- tin- 
bulbous regi(.)n of the scolex is wholly imbedded within a sac like 
diverticulum of the surface* membranes of the host’s intent iin* 
This diverticulum hangs freely within the ('a\ily r>i the intestine, 
its ba.se greatly constricted. The os ol its tree end is minute and 
encircles closely the constricted base ol the par.isite’s head bulb. 
In this way the head of the ce.stode is so firmly held that in 
removing the worm it is impossilde to withdraw it uninjtired from 
the sac and it becomes necessary to tear or cut away the sac at its 
junction with the instestine. In life the wide collar below the 
base of the head bulb functions as a suctorial bothrium, enfolding 
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and clasping the wall of the distal half of the intestinal diverti- 
culum, so that a double purchase is assured — the diverticulum 
enveloping the parasite’s head and the collar of the latter in turn 
enfolding the distal half of the hollow intestinal outgrowth 
(pi. X, fig. II). 

When freed from its adventitious envelope, the head is seen 
to be capable of considerable change of form and it is probable 
that by its alternate elongation and contraction it functions as a 
burrowing or penetrating organ, aided by the suctorial action of 
the bothridial cup which simultaneously anchors the worm securely 
in position. To supply the means of contraction well-marked 
muscle fibres pass from the constricted stalk and spread out 
over the walls of the head. The musculature of the encircling 
bothrium is weak, but radial and circular fibres appear to be 
])reseiit. 

The head is armed in a peculiar manner with four pairs of 
minute two-pronged hooks situated at four ecpiidistant points well 
anterior to its widest circumference. In the small and immature 
specimens obtained in Ceylon the two prongs of each hook are 
une<[ual and strongly recurved and rise from a common horizontal 
base, the larger from one extremity, the smaller from midway 
bet wean the two ends. Opposite the base of the larger spine is a 
minute blunt spur-like process. In the large and fully adult speci- 
mens from the Golden Crown ” the common basal bar is stouter 
and wider and no ‘‘spur ” is to be seen. vSo minute are these uncini 
that they cannot be .seen until the head be mounted and examined 
microscopically and then a ith-incli objective is recpiired to see 
the structure clearly. A low fleshy ridge runs backwards from the 
insertion of each pair of uncini, while immerliately anterior to the 
interspace between the members of each pair is a minute acet- 
abulum (pi. ix, tig. 8). 

No definite neck region is present. Closely set grooves of 
incipient segmentation are apparent immediately behind the scolex ; 
they gradually become more and more definite till the segments 
appear as distinct proglottides. These attain a maximum breadth 
of 4 mm. anterior to the terminal chain of ripening proglottides; in 
this region the length of each proglottis is approximately o'8 mm. 
The mean breadth of a proglottis in the second and third quarters 
of the body may be stated at from five to six times that of its 
length. 

The breadth of the strobila increases very gradually and 
with perfect regularity from i’3 mm. in tlie anterior region 
to 4 mm. which it attains at the region where the proglottides 
begin to show a change of form, owing to the development of the 
gonads, about 3 cm. from the posterior extremity in the largest 
individuals examined. Thereafter the proglottides tend to decrease 
in width and become more elongate, but in none does the length 
become equal to the breadth. The ovaries are large and coarsely 
lobulated, arranged as a rosette of radially disposed pear-shaped 
lobes in the centre of the proglottis. 
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The genital apertures are lateral and placed well forward 
towards the anterior margin ; the disposition is very irregularly 
alternate in series, that is, those pertaining to a number of con- 
secutive proglottides, from two to six in numl:)er, may all open 
on the same side, to be succeeded by a number which open con- 
secutively on the opposite side. 

Both surfaces of the strobila are closely marked by transverse 
striae; the lateral margins are almost straight, and there is no 
overlapping; sometimes the posterior lateral margin may l)e 
slightly salient and pointed. 

The diagnosis of this species is as follows : — 

Scolex consisting of a bulbous sub-conical head encircled at 
the base by a cup-like bothridial collar. Four [)airs of minute two- 
pronged uncini disposed at equal intervals around the circum- 
ference of the head-bulb ; the prongs are sharply bent at mid- 
length and bprne upon a common horizontal bar; in young 
specimens a spur-shaped projection occurs opposite the l)Ose of the 
outer and longer prong. 

No definite neck. Strobila ligulate, long and stout, 3^ cm. 
ill dead condition. Narrow at anterior end, rj mm., increasing 
slowly and uniformly in width till it attains mm. in front of the 
region of ripening proglottides. 

Proglottides short, live to six times broader than long in the 
wide region posterior to mid-length; ripe proglottides characteris- 
tically short and length never greater tlian breadth. Grooves of 
segmentation apparent immediately behind bothridial collar. 
Cuticle striated transversely with minute furrows. 

Ovaries arranged centrally in a rosette of large pear-shaped 
lobules. Genital ])ores lateral, opening well forward and anterior 
to mid-length; disposition irregular, in alternate consecutive series 
of from 2 to 6 on the same side. 

Habitat: -The large intestine of li^rintmi ((bnel.), 

Bay of Bengal and Gulf of Manaar. 

The type .specimens of this species are deposited in the Indian 
Museum, Calcutta, No. ZEV ‘7". 


(3). THTRARHYNCHIJS .\NN.\NI)Ar.Kl, 11. Sf). 

(PI. X, figs. 13-15^0- 

Associated with the specimens of Balanobolhrium tenax, n. sp., 
described above from the gut of Sicj’ostoma tiia^rinum (Ginel.) were 
two mature Tetrarhychids. These both measure 3'b cm, in length 
(dead). 

The head or .scolex is well proportioned and about 8 mm. long. 
Anteriorly it has two wclh developed simple bothridia of lappet 
form, 2 mm. in length by r6 mm. in breadth. They are some- 
what fleshy in appearance, the border thickened and elevated and 
slightly emarginate on the posterior edge. Behind the bothridia, 
the head becomes slender, cylindrical and neck-like, 07 mm. wide; 
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this section is slightly longer than the bothridia. In this region 
the proboscidial tubules are seen in a prepared specimen to be long 
and closely coiled, predicating considerable length of the probo- 
scides when extended (they are almost entirely withdrawn in both 
specimens examined). The posterior region of the head, contain- 
ing the contractile proboscidial sacs, is characterized by its great 
relative length which equals the combined lengths of the bothri- 
dial and duct regions. It is also slightly wider. The four muscular 
sacs occupy the whole of this posterior head region ; the fibres in 
their walls are arranged as usual in two sets crossing each other 
obliquely but in these species the criss-cross appearance so pro- 
duced is particularly distinct and well marked. 

Each of the four proboscides emerges from the summit of a 
minute perforated papilla situated near the anterior bothridial 
margin. Each bothrium bears two of these papillae, separated 
from one another by a considerable interval. 

None of the proboscides was sufficiently everted to enable the 
arrangement of the hooks to be clearly made out. The majority 
of them are of a sabre-like curve, distinctly stout and apparently 
laterally flattened. All are not of the same size, and there appears 
to be a certain variation in the proportions of these spines, some 
being shorter and more slender. A few extremely minute sharply 
curved stout hooks, strongly beaked, and with a large base (pi. x, 
fig. 15a) are also present 

Immediately posterior to the contractile bulbs the worm 
increases abruptly though slightly in diameter to form a stout 
cylindrical neck; its surface is wrinkled transversely by a few 
irregular weak groovings. Its diameter is greatest anteriorly, 
gradually narrowing till it merges at a distance of one and a half 
its greatest diameter into the regularly segmented anterior region 
of the strobila. At first the segments are wider than long and the 
lines of division difficult to see; after the fifth they become square 
in lateral view and then gradually increase in length till they attain 
a length of twice their width. No overlapping occurs and the 
lateral margins are parallel except in those where the genital pore 
is developed. 

The proglottides number about 25. The last seven are re- 
markable for the enormous development of the genital pore, in 
this closely agreeing with T, macroporus, Shipley and Hornell, 
which appears to be a closely allied species. In the present 
species, the pore is guarded by two great salient tumid lips. In 
all cases the pores are lateral, but their arrangement is very 
irregular. In the individual figured (pi. x, fig. 13), of the seven 
maturing segments, wherein pores are present, we have first one 
segment (the most anterior of the set) where the pore is on the 
right side as figured; in the three next succeeding the three pores 
follow each other consecutively on the opposite side (left) while in 
the terminal three proglottides, there is again a group of three 
pores following each other consecutively but this time it is on the 
right side, giving a formula of R i, E 3, R 3. 
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The following measurements are from a specimen preserved in 
alcohol : — 


Extreme length 

Length of scolex without neck 

Length of bothridia . . 

Breadth do. . 

Length of region of coiled proboscis sheatlis 
Breadth do do 

Length of contractile bulbs 
Breadth of this region . . 

Length of neck 

Breadth of neck at anterior end 
Do posterior end 
Length of a mature proglottis 


Breadth 


Millimetres. 

3600 
800 
2*00 
I ‘bo 
2*00 
070 
3 *80 
1*00 
175 
1*25 

100 
1*75 to 2 00 


do. including genital eminence 1*20 


This Tetrarhynchid is closely allied to T. tenuicolle, Rudolphi, 
and to T. macroporus, Shipley and Hornell. Prom the former it 
is sharply divergent in the much greater length of the contractile 
proboscidial bulbs, while from the latter it is equally sharply 
marked off by the form of the bothridia which is simple* and 
entire in T. annandalei, whereas in T, macroporus each is divided 
into halves. The proboscis hooks in the latter appear also to 
shorter and .stouter and it is stated tliat there is ])ractically no 
neck. In both the latter species the relative proportions of tin* 
two regions of the head are nearly tlie same and there is also 
approximation in the number and general form of the proglottides 
and in the great prominence of the li])s of the genital pore. 


Diagnosis of T. annandaki \ — 

Length 3’6 cm. Head cylindrical, and fairly long, about 8 111m. 
Bothridia two, lateral, longer than broad, slightly eniarginate 
on the posterior edge and with a raised and thickened margin. 
Proboscides four, long, and strongly armed with curved hooks, 
the majority long and sabre-shaped, fairly stout; a .small number 
of very minute recurved forms with elongated base also present. 

The proboscis sheaths long and arranged in closely set .spirals ; 
this region of the head including with it the part overlaid by tin* 
bothridia is about equal in length to the posterior .section contain- 
ing the contractile sacs. The latter region is churactenslically of 
great relative elongation and is slightly wider than the anterior head 
region. The sacs are cylindrical, with the oblique decussation of 
the muscle fibres well marked. Neck short, one and a half times 
as long as wide ; greatest breadth seen in this worm occurs in the 
anterior part which increases in width abruptly immediately behind 
the contractile sacs. Neck wrinkled slightly transversely. 

Proglottides about 25. Anteriorly they are wider than long, 
but soon become square and then rapidly elongate and in the matur- 
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itig ones length is twice the breadth. The lateral margin parallel, 
and none of the proglottides overlap. Cuticle sometimes faintly 
ringed but this may be a post mortem effect. 

Last five or six proglottides remarkable for enormous develop- 
ment and prominence of the genital pore. This is lateral and 
situated at beginning of posterior third of the marginal length of 
each ])roglottis. Position of the pores are alternate in consecutive 
groups, usually in alternate series of 3, e.g., right i, left 3, right 3. 

Habitat : — Intestine of Stegostoma tigrinum (Gmel.), Bay of 
Bengal. 

Type specimen in the Indian Museum, Calcutta, No. ZEV 

I have pleasure in naming this elegant form after Dr. 
Annandale who has done so much to extend our knowledge of 
Indian Marine Zoology. 




EXPLANATION OF PLATE IX. 

Img. I . — ProsiJuxohothrium uro^^vnini\ n. sp. 

Lateral view of head, X 50. 

,, 2. — Head of the same, viewed from the anterior aspect, 

X 55- 

,, Outline sketch of proglottides of the same from 

median region of body, X 40. 

4 . — Balanobothrimn tenaXy n. gen., 11. sp. 

Lateral view of the head of an immature individual 
showing collar turned back. vSketched from life. 

,, 5. — A second view of the same, to show another form 

frequently assumed when alive. 

,, 6. — A fully mature individual of the same species. 

Natural size. 

,, 8. — View showing the relative positions of each i)air 

of uncini with the minute acetabulum anteriorly 
and the tumid ridge posteriorly, X 200. 

,, 9. h\\ uneinus from a young individual of the same 

species. 

,, 10. — An uneinus from an adult individual, X 800. 








EXPLANATION OF PLATE X. 

Fki. 7. -Halanohothrium ienax^ 11. n. sp. 

View of head; the collar shown transparent to 
exhibit the base of the head Vjulb, X 17. 

,, 1 1.— Diagram of a vertical section through the head of 

• the same species when contained within a sac 

formed by an outgrowth from the intestine of the 
host, iw,, wall of the intestine; i.d., saccate 
diverticulum from inner wall of intestine; h.b,, 
head bulb of the cestode; b.c.^ its bothridial 
collar; s., anterior end of strobila. 

,, 12. A ripening proglottis from the same species showing 

the rosette-like ovary with vagina and penis 
sheath anteriorly on the left, X il. 

,, - J'ctrarhyncJius ainuifidaln' , n. X 8-3. 

,, 14, -Head of same, x 16. 

h'n;s. 13 8: 15a. — Same. Hooks of proboscis, highly magnified. 
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The occurrence of Entoprocta in Indian waters.— On 
the stems of specimens of the Hydroid genera Bimeria and Tnhu- 
laria collected at Port Canning on March loth, 1912 , 1 fin 1 a minule 
entoproctous polyzoon that appears to he s])ecifically identical 
with Busk’s Barentsia (or Ascopodaria) discrcia, a species origi- 
nally found at Tristan da Ciinha in 100 to 150 fathoms by the 
‘‘ Challenger^’ Expedition (Busk, /ool. Rep. “ Challenger '' vol. 
xvii, part L (Polyzoa II), p. 44, pi. X, figs 6 '-12), hut recently 
recorded from Ceylon hy Miss E. Thornley, apparently from shal- 
low water (Herdman’s Rep. Ceylon Pearl IHalicries, part iv, p. 
128). My specimens are much smaller than the type specimens, 
the full-grown heads measuring only about o‘2i mm. in length 
and 0*18 mm. in transverse diameter, the .same measurenviiits as 
given by Busk being 0*5 and 0 4 mm. The length of tlie stalk 
and the proportions of the mu.scular bulb at its base vary 
considerably and the zoaria are colourless. Otherwise I can 
detect no divergence from Busk’s original figures and description. 
Miss Thornley states that the specimens she examined were of a 
reddish colour. In view of the conditions under which the species 
was growing at Port Canning it is not surprising that it should be 
dwarfed, and I do not consider it advisable in the circumstances to 
give the phase a separate name. My specimens were found on 
Hydrozoa that grew on stones and logs partially embedded in 
dense mud at the edge of the river Mutlah. They were just 
uncovered by an unusually low tide. The water at the point 
at which they occurred contains in March about 25*46 per mille of 
saline residue. 

Prof. K. Ramunni Menon has recently sent me a specimen of 
Barentsia gracilis (Sars) taken in Madras harbour. The species is 
common in Europe and has been recorded from the Pacific coast 
of N. America by Miss Robertson C«/i/. .\cad. ScL (3) 11 , 

P- 344) ^rom Australian waters by Kirkpatrick {Ann. Mag. 
Nat. Hist. (6) II, p. 21, 1888). 

The list of Entoprocta as yet known from Indian seas is a 
very short one, comprising, so far as I am aware, only three 
species: — 

Barentsia gracilis. Madras harbour. 

,. , < R. Mutlah, Port Canning, Gangetic 

„ discreta J 

Loxosoniatoides colonialis. Brackish i)onds. Port Canning. 

N. Annandai,e. 
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Annelids. 

Notes on the rearing of leeches in Mawai, Bara 
JUnki District, United Provinces. — [The leech to which the 
following notes refer has been identified by Mr. W. A. Harding as 
Lininalis (Poecilobdella) f^ranulosa (Sav.)J 

In this part of the country the leeches are abundantly found 
in ponds, streams, jliils and marshes but seldom in rivers. 

The class of people who rear leeches are called Chohra ” and 
this occupation is the sole means of their livelihood. They use 
them for medicinal purposes; whenev^er any part of the human 
l)ody is inllamed or its blood becoine.s impure the leeches are 
mad(‘ use of to suck out the blood from the diseased part. Ihis 
remedy is also prescribed with success in slight cases of blood- 
poisoning by native physicians. 

The breeding season commences in April or May just before 
tile ])eginning of the rains. The breeders pick out a few good 
adult specimens of leeches and put them in a new earthen pot 
with some pieces of a sort of black clay ^called here ‘ hair-clean- 
ing clay ’) with which people generally clean their hair, and sprinkle 
>onu‘ water just sufficient to keep them wet. This vessel is closed 
and put away in a secluded corner of the house where there is no 
likelihood of any disturbance to the leeches. The breeders are of 
opinion that they do not form cocoons even if a man's shadow 
falls over them, This is merely putting .stress on the fact that 
the leeches will not form cocoons if they are disturbed either by 
the footstet)s of man or other accident. To avoid this t)eople in 
certain places take the further precaution of burying the ves.sel 
containing them underground. Every alternate day the vessel 
is opened and some water is poured in to keej) the clay wet. 

In the course of a period which varies from a fortnight to a 
month the breeders find inside the vessel some foamy little whitish 
masses emitted by the leeches which within two or three days 
de\'elop into oval-shaped cocoons, soft and partially transparent. 
.\s the cocoons get stiff they are carefully picked up and put into 
closed cups made of the clay already in the vessel. This process 
is kept up till all the soft cocoons have become hard and have 
been removed. The cups are changed every alternate day for a 
fortnight, when it is perceived that the young ones have developed 
within them. Then the shells are broken up by the breeders 
themselves in order to help out the weak ones which otherwise 
would die within the shell, not being strong enough to come out 
by themselves. Each cocoon contains five or six young ones. 

The young ones arc kept in fresh water w^hich is changed 
morning and evening. This method of changing the water twice 
a day helps them to grow speedily. When the young ones grow 
sufficiently old to be able to suck blood (which is at once found 
out by putting a hand in the water as they rush to catch it) they 
ati* taken out and placed on some portion of his own body by the 
breeder, and after they have taken in a little blood they are 
remo\*cd and piu back in the water. They are not allowed to 
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suck blood to their satisfaction, for if they do so they will imme- 
diately die. This process is repeated every fortnight until they 
grow old enough for the purpose for which they arc reared. Then 
this new batch of leeches is divided into two lots, (i) that which 
is to be used for medicine and (2) that which is reserved for 
breeding. The latter arc called ‘ seed leeches ' and are ke])t in 
water which is regularly changed at intervals until the next 
breeding season sets in, during this period no blood is giveti 
to them. They are never used for money-making, for leeches 
once used for such a purpose are believed to lose their power of 
breeding. 

Whenever the leeches are prescribed for medicine the Cliolirn 
(breeder) is sent for. He brings with him only those leeches that 
have not been used for two or three weeks and ap]>lies some of 
them to the intended part. The leeches at once begin to suck in 
blood with avidity, but if the blood has become mixed with pus 
they will immediately dro]) dow n. If it is not tliey wall suck on 
till they fall down filled wdth impure blood, w'hen they seem to 
lose all energy and look very dull and inactive. The breeder then 
takes these leeches one by one and pricks it with a nei die just 
near the mouth on the middle line on the back and .slowlv 
squeezes out the blood coiiunencing from the tail to tlu‘ opening 
made by the needle. This, however, does not kill the leeches. 
When the trial is over the leeches are thoroughly rubbed by the 
hands which probably relieves them to some extent of the strain 
caused by S(juee/ing, and restored to the water for future usi*. 

The breeders are of opinion that the wild leeches do not breed 
in captivity until perhaps long used to it and it is even diificult 
to confine them unless they are carefully packed. Their bite 
when used for medicine is unbearable to the patient. This is not 
the case with the domesticated ones, the bite of which is comi)ara- 
tively less painful, much like that of an ant. 

The leeches can be kept alive for many years if the water in 
which they are kept is occasionally change<l, but those that have 
been used for medicine can hardly live for more than a year. 

.M. Mohsin Kh.an. 

Insects. 


The habits of .some tigkr-bektees fro-m ()i<is.sa. Many 
species of tiger-beetles, though they may have a wide geographical 
distribution, are curiously ])articular in their choice of habitat. A 
well-known instance of this is Cicindda birarmsu^ I'abr., which lives 
only on the seashore, a fact sufficiently noticeable at such a place as 
Puri on the Orissa coast, but much more .so near Balyghai, a few 
miles further north. Here the sandy beach on which alone this 
species lives slopes sharply up for a distance of perhaps twenty or 
thirty yards and then ends abruptly in a low wall of sand evidently 
produced by the action of high tides.’ This wall forms the outer- 




* 1 have only visited the place once as yet; this was towards the end of 


August 1911 
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most rampart of a double or treble line of sand-hills running 
l)arallel to the sea, and behind these is a flat expanse of sand 
extending inland to a distance of about two miles and bounded on 
its inner side by the Sur Lake. With the exception of the green 
vegetation on the shores of the lake, and of some trees round a 
small temple on one of the sand-hills, Spinifex is the only plant 
rising abov^e the surface of the sand, and this does not grow 
luxuriantly. The vegetation is principally composed of small 
plants lying close on the surface of the ground ; except on the 
ijeach these occur more or less ab'undantly over the whole sandy 
area not affected by the lake. There is nothing resembling the 
long grass which is of such importance in the well-known South- 
port sand-hills in England during the early stages of their forma- 
tion. In spite of this, the Balyghai sand-hills present a much 
greater appearance of stability than do those at Southport (an 
a])pearance in keeping with the nature of the vegetation), the 
sand being much firmer, probably on account of greater “bind- 
ing*’ j)ower. The shore therefore, though sharply marked off 
from the country out of reach of the tide, differs but little from it 
in character, and the way in which the darkly coloured and con- 
se(iuently cons})icuous Cicindela biramosa confines itself absolutely 
to the •former becomes peculiarly striking and suggests that the 
cause of its restriction must lie either in a restriction of its food 
to the area between tide-marks or in some effect of the sea on the 
climate of this particular area. I do not remember to have seen 
any tiger-beetles on the sand-hills; but there are some curious 
h»ng legged heteropterous bugs living there whose appearance 
and mode progression is very like that of a tiger-beetle. On tlie 
sand further inland ('icindda cancellata, Dej., C . albina , Vihlm. , 
and (\ agnata , Fit., occur, their markings blending with the 
general colour of the sand in such a way as to render them almo:-t 
invisible. All three species may occur together, but their relative 
abundance differs greatly in different places; the last-named I 
hnind particularly plentiful on bare sand not far from the shores 
of the vSur Lake.* 

Extensive Hoods occurred at abouc the time of leaving Ba- 
lyghai and conse<|Uently the return journey to Calcutta was much 
impeded, and a night was spent at Cuttack on the way. By this 
time the Hoods had subsided again to a considerable extent, and 
among the bushes on the bank of the Mahanaddi (a big river 
crossed by the railway not far from Cuttack station) there were 
expt)sed at intervals little patches of firm sandy soil of not more 
than a few square yards extent each. On this dull soil numbers 
of tiger-beetles were assembled, and on more than one occasion 1 
saw a specimen dig his jaws into the ground, from which I presume 
that he drew forth some food though I was unable to obtain con- 
firmation of this. With the exception of one brightly marked 

i Conrtrning the habits of the above four species se^also Annandale iu 
*• Annotate<! list of the Asiatic Beetles in the Collection of the Indian Museum,* 

I, pp. I t and 28- 30 (Calcutta, 1909). 



1912,] 


Miscellanea, 


209 


specimen of Cicindela vcnosa^ Koll.,* which was collected in the 
evening after dusk, the only species found in this situation wore 
C. angidafa, Fabr.,* C. sumatrensiu, Herbst,® and C. a^mUa. Fit.*, 
and it is perhaps noteworthy that every s])eciinen caught was of 
a variety with dulled markings, whereas in the longer series of the 
last named species collected near Balyghai most were of the brightly 
marked variety. Whether or not these colour differences really 
depend on the environment I cannot definitely say; but most of 
the specimens from Balyghai were certainly collected on cleaner, 
dryer sand of a pale colour, and a beetle of this species collccte(l 
on clean yellow sand on the bank of a stream near Chakardhaipiir 
in Chota Nagpur was of the most brilliant type ; whilst two speci- 
mens of C. sutnatrensis collected at the same place were both more 
brightly marked than those from the muddier sand by the river at 
Cuttack. Above the bank of the river at Cuttack there was an 
open grassy area on which the Hoods had deposited a thin layer 
of slim}' mud. Although continuous with the more sandy ri\'er- 
bank it was inhabited only by two s])ecies of tiger-beetles neither 
of whicli were to be found there. These species were C. 
Wdni.,andC mi nut a, OWv. The latter being a small dark brown 
species was very incons])icuons on the mud, and evidmitly chooses 
mud-banks as its home, for on that ])art of the l)ank of the stream 
near Chakardharpur where the sand on whicli C. adnata and C. 
sumatrensis occurred was replaced by mud, these latter spinies 
were replaced bv C, niinnta. (', coi^naia, on the olher hand, 
although dark coloured and not very large, was rendered conspicu- 
ous on the mud by its bluish colour, and I suspect that it nor- 
mally inhabits grassy land such as this had been and would soon 
be again; for on siu'h land its colour would blend excellcaitly with 
its surroundings. 

In conclusion I have to thank Dr. Horn for the identification 
of the beetles collected. Dr. Horn informs me that the tiger- 
beetles of Orissa are as yet but imtierfectly known and suggests 
that all the species I collected there should be mentioned in this 
note. To those already referred to I have only to add ('.allvns 
disiincta, did. var. , on the label attached to which Dr. Horn 
inserts the note “pal]), lab. ex parte rufis, ect. ” This form was 
abundant in a clump of trees close to the dak bungalow at !3alyghai 
on the .shores of the Sur Lake. 

F. H. (fUAVKI.Y. 

Schizodactylus monstrosns as n.MT for birds. — Perhajis the 
bait most commonly used by Indian bird-catchers and falconers 
for snaring insect-loving birds like the Roller, etc. is the niole- 

• See Annandalc, loc. cit., p. 13. 

Sec Annandale, loc. cit., p. 15. 

8 Sec Annandale, loc. cit., p. 14, where it is noticed that this species replaces 
C. btramosa at a short distance from the sea at Trivandrum just as C. canullata^ 
C. alhina and C. agnata do at Balyghai. 

♦ See Annandale, loc. cit., p. 13. 
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cricket (Gryllotalpa) called in the Punjab ghu, an. Tethered by 
a thread to a peg it moves to and fro and by its restlessness 
attracts notice. It should however be kept in the shade as if 
exposed for many minutes to a fierce sun it will perish. Perhaps 
this is the reason that some bird-catchers prefer the great grass- 
hopper with curved wings {Schizodactyliis inoyislrosus) called Mirag 
in the Chach-IIazara district and lahdna ^ in the Punjab. For 
some of the smaller insect-eating birds it must be too large and 
terrifying, but it is said to be hardy and to stand the sun far 
better than its rival for favour, the mole-ciicket. 

D. C. PlllLLOTT. 

I'iSII. 

Macroncs menoda vak. Irachacantlius (C\iv . et Val.)— -The speci- 
men described below was received in the Museum for identification 
from .Mr. Kinnear of the Hoinbay Natural History Society nearly 
a year ago, and as it showed '^om(‘ very interesting features and 
was a proof against Day's charge of misprint and wrong description 
concerning Cuvier and Valenciennes* species /f. Irarhacanthus , it 
was thought d(‘sirable to wait for more specimens ; but this short 
note lUH'd not be kept back any longer. 

In all essential particulars, including the proportionate length 
of the barbels and the remarkable filamentous prolongation of the 
lower lobe of the caudal fin, this fish resembles the s])ecies whicli 
Cu\'ier and Vhalencieiines described in i«S 59 as a new species from 
Hengal in their Ifistoire Xaturelle des Poissons, vol. xiv, p. 
under the name Ilagriis Irachacanthus. The character of the lowei 
loin* of the «'audal fin was thus distinctly stated on ])age 420 : T,e 
h)l)e inferieur de la caudale depassu Taut re de pres d’un tiers et se 
tiM mine en filet. 

Dr. (Uinther in iS(>4 included this species of Cuvier’s in a foot- 
note under llu‘ genus .Mai ranes as one of the doubtful s]3ecies (Hrit 
Mus. Cat. lush, vol. v, ]>. ;5), but it was left to Day definitely to 
assert that Ciuier’s desciijition was a misprint and a wrong one, 
ofc^pecially with regard to the filamentous prolongation of the lower 
caudal lobe. The specinum under examination refutes the charge 
and is a ])roof positive that Cuviia ’s description was not a misprint. 

In iiS22 llamilton (buchaiian) published the plates illustrating 
his descriptions of the fishes of the (huiges. Helow tig. 72 of Plate i 
ol those illustralions the name " Mugil corstilci " occurs in print. 
Fdward Blyth in in i^upplying an additional description of the 

fish represented by this published tigure of Hamilton (Buchanan) 
points out that under the original drawing of this fish of which 
fig. 72 is a print , the name Pimolodus menoda ” occurs in Hamil- 
ton (Buchanan’s) own handwriting. Moreover fig. 97 of Plate ix 
of the same set of illustrations is correctly named “ xl/ng// cor- 
sula” which is described by Hamilton (Buchanan) in his Gangetic 
1‘ishes under the .<ame name (p. 221, Gangetic Fishes Text, and 


1 111 Cliarh iabi'nta is thv name for small bird. 
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fig. 97, Plate ix of the Illustrations). The si)ecies Pimolodus 
menoda represented by fig. Plate i, was described by ITamiltt)u 
(Buchanan) on page 203 of the Gangetic Fishes, additional descri])- 
tion being supplied In’ Blyth in 1858 as already alluded to above. 
Priority of the specific name menoda'' was recognized also by 
Gunther in i86^ in the footnote on page 64 of Brit. Mus. Cal. . vol v. 
In spite of all this it is difficult to understand how in 1S69 Hr. Day 
could describe this species under the name Maet'oiiea corsttla " 
(H. B.) based on Hamilton (Buchanaids) fig. 72 of Plate i of M. 
menoda and three specimens obtained from the Mahanaddi at Cut 
tack (Proc. Zool. Soc., iiSbg, p. 307). However, in this descri])ti<)n 
of Miicrones corsula^ ' no reference is made of Cuvier's s])ecie‘^. 
But later on in the Fishes of India both the prior name . 1 /. menoda 
and Cuvier's B. irachacanthus arc* included !>>' Day as syno 
iiyms of “M. corsnla." lii doing this he had several dilli* 
culties to encounter and exiilain away the most obvious oiu* of 
which he disposed of in a curious manner W hereas Ilaniilton 
(Buchanan’s) species M. menoda in his description (Gangelie 
Fishes, p. 203) and in the drawing (fig. 72 of Plate i) was re])ri ' 
sented as having the upi)er lobe of the caudal iin longer than the 
lower the lower lobe of the same fin of Ciiviei ’s s])i‘(aes was 
described by him to be filanuaitous and ver\- nnu'li prolt)nged. 
Thus the only way by which Dr. Day could fit it in with his 
decision that it should be considere<l as tlie same* sp(*('ies as his 
“ d/. was to d(‘clare that Cuvier’s dese'iipt ion about tin* 

filamentous prolongation of tlie lower caudal lobe was a misprint 
(Proc. Zool. Soc., 1869, p. 7,07). The sjieeimen which is tin* sub- 
ject matter of this note, howe\’er. jiroves that Cuvier’s de--('ri))tion 
regarding the ])ro])orti()nate length ol the barbels and tin* Ida 
mentous i)rolongation of the lower lobe of the ('andal fm Is liiu* 
and could not have b(*en due to a misprinl. 

It is therefore identified as Cuvier's /n/( 7 /in;//y/////rs which must 
be regarded as a distinct variety, if not a s])ecie< being included 
under Hamiltim (Buchanan’s) species Maerone^ me?iifda which 
through a mistake Day called Macriuies eorsuh( ’* in the ImsIu-s of 
India — the mistake being continued unnoticed in the I'anna ol 
British India. 

The specimen should iherefoie be identified as .l/(a .s memnla 
(H B.) Vi\r. trachacunthus (CwY . et Val.), for wlfij h tin* following 
short dcscrii)tion may be suj3])lied : — 

Macrones menoda (H. B.) var. trachacanthns (Cnv. ift \\al.). 

Depth of body 4i in the length, length of head 4. Snout v* 
in the length of head, i.> as long as the eye the diameter of whii li 
is 4;; in the length of head. Barbels eight, nasal extends far beyond 
the hind edge of the orbit, maxillary to middle of ventral, external 
mandibular to the middle of pectoral fin and internal mandibular to 
posterior extremity of opercle. Dorsal I 7, the posteriorly .serrated 
spine is ; of the length of head. Pectoral I 9, spine posteriorly 
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aLMit.iculat(‘(l, nearly aslon^ as the head. W^ntral 6, does not reach 
tlie anal. Anal 12. Caudal 17. deeply lohed, the lower lobe being 
much longer than the upi)er and ends in a filamentous prolongation. 
Adipose dorsal is high and pointed, length of the base being slight- 
Iv shorter than the base of the anterior dorsal fin. Colour in 
spirit superiorly greyish brr>\vn and inferiorly dull white. Fins 
stained with black. 

B. L. CH.\ui)nrKi. 


REPTILUS. 

Ant'ATIC TOUTOISKS OF TflK MIDlJJ.K (b\N(VKS AND BkAHMA- 
jTi kA. -h'rom mupiiries from the actual catchers it api)ears that 
there an* at least nine distinct species of water-tort ises recognized 
by them in the beds of the (langes up to vSahe])gungv‘. the Kosi 
lip to Jogl)ani (Anehra (that), the Mahanada in Maldah District 
and the Brahmaputra up to (b)alpar.i. f)f these six spec'ies were 
se^'ured duiing a tiip to Rajmehal undertaken in March, 

I'or the identification of the t<)itoisis I uni indebted to Dr N. 
Annandale. 

Among tin- hard-shelled spiade- four are distinguished : 

i. ^ The S ’(/7 or SaR {KaL/iui^a lineata ((/ray) grows to three 
lei-t by twenty inches, weighs 20 to ’,0 seers and is easily distin- 
guished by its larger size and very smooth and oily back from 
the DJufot which is the common medium-sized species with rough 
back, d'he SiR doc's not breed and is not found with eggs until 
it reaches a much bigger size than the adult Dhaar. d\vo speci- 
nu'iis of Sal well' secured. Dr Annaiidide thinks that Batuit^ur 

((bay) IS jmibablv (onfnunded with this species by the tor- 

toisr-catcheis. 

j. 'file I)hiu>r (KaeliU'^ti dli*av^aka {(iray) ; is a smalku species 
than the SaL It grows to sixti-en inches by twelve inches and 
wa ighs I'iglit to irii s^-^‘is. It has a slightly rough back with pointed 
knobs in the mid<lle line : t he males are said to be very much smaller, 
not growing inoie tlian ten inches in length. The eggs are oval 
and \'eiy long, nieasuiing 3*5 Xp; cm., and ;o to 35 «ue detiositcd 
at a time. 'f waaity-eight specimens of Dhoor were secured 
together with se\rial i‘ggs <lug out of sand banks Some in- 
dividuals bioiight forth eggs while being packed. The shell of 
the i'gg is \ei> brittle and there is a large air-space inside it, 
the ixteiiial surface is obscurely pitted. 

Both the Sal and l)lioi>r breed in March and dejiosit eggs 
on the sand bank of the (ianges but as they leave trailing marks 
behind, the hiding places of th** eggs are easily discovered. Both 
Sal and l)h< < r have long (oval) eggs, the SaTs being much bigger 
than tlio.se ol the l)h K^r. The young ones come out in May or 
June. They ire occasionally caught in the fine nets in the 
mouth of June or July. 

The Chapaut or Chauputa {Kachuga smithii ((Tray)) is 
the smallest sptxdes but otherwise very similar to the Dhoor. It 
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does not grow to more than eight or ten inches in length and not 
more than a seer in weight. It deposits 5 to 8 eggs at a time and 
buries them in sand. Three specimens were secured. 

4. The Panchuria (IKachuga tectum (Gray)) similar to the 
Chapauty is an intermediate species between the Dhoor and the 
Chapauty growing to one foot in length and two seers in weight. 
No specimens of this species could be found on my trip. 

5. The Kala or Kali Kaunitha of the Bengalis (HardeUa thurgii 
(Gray) ), is known as Gaira among the Gondris who arc the 
expert catchers of tortoises. This species grows to two feet by 
fourteen inches and weighs 19 to 20 seers. The eggs of the species 
are not found in the sand bank on the Ganges, but arc 
occasionally met with in t)ie months of August and vSeptember, 
when the water subsides. The eggs are said to Ije oval. This 
species is also known as Kariha (or Kariyaon) among the Teors 
and Binds on the Kosi side. One specimen was secured. 

(^f the soft-shelled water-tortoises four species are recognized 
by the catchers. 

6. The Kataha or Kattha of the (rondiis and Palaiva of 
the Binds [Trionyx f^angetiemy Cuvier) is a roundish low species 
growing tf) four feet by three f(*et and weighing two to three mannds. 
It brings forth round eggs which are found in the mud after 
the subsidence of the Hoods. The eggs are perfectly spheric'al, 
measuring 2 \\ cm. in diameter. vSome eggs wer(‘ seetired on 
a ])revious trip. This species is said to be good to eat. One 
s])ecimen was obtained. 

7. The Kcora of the (iondris (I'rioiivx Jiiftnni^ Grav) is a 
.smaller species than the Kataha. It weighs twelve to fourtetai 
seers, grows to sixteen inches by twelve inches in the disk» and 
brings forth round eggs. It is said to be very bad eating owing 
to its rank smell. One specimen w.is .secured on this tri]), and 
another on a former occasion near Rajmahal. Both are un- 
usually pale in colour, lacking to a largo extent the characteristic 
markings of the s])ecies. Dr. Annandale thinks it probabh* that 
they represent a local race distinguished from the typical one by a 
more uniform cohjration and po.ssibly Iw being smaller. In any 
case no structural difference likely to be constant can be detected. 

(S. The Inggest of these soft kinds is the Sim {Chi fra indica 
(Gray)) which grows to five feet in length of disk and weighs si.\ to 
seven maunds. Ijke the Kataha it is to be found in tin* Kosi 
and also at Kustea and occasionally at Chilmari. It does not bite 
but disables its victim by blows, often injuring fishing boats 
by the impact thereof. It is bad and coarse eating. No 
specimen was secured, ])ut there can be little doubt Iroin tlu* 
fishermen's de.scriptioii that C. indica is th(‘ species referred to 
under the above name. 

9. The Abhiia (Emyda granosa (Schoej)ff) ). which is also 
known as Matia l)ecause it is supposed to subsist on earth, is 
a smaller species than the Kataha, In winter they are fouml 
peeping out of mud holes in the banks. It is said to be numerous 



214 


Records of the Indian Museum. fVoi.. VII, 1912.] 


near Kansat (Maldah) and in the Gumani River (Murshidabad). 
It grows to one foot in length. No specimen was secured but there 
can he little doubt that the identification is correct. 

The Santals, the great patrons of tortoise-consumption, 
recognize only two kinds. One is called Lepra^ under which name 
falls Kattha, Keora, Sim and Abhua of the Gondris and the 
other IJurumy under which Santali name fall the Dhoor^ Sal, 
Coir a, Piinchuria and Chapaut of the catcheYs. Thus the distinc- 
tion made by the vSantals is a general one, whereas those of the 
catchers are evidently specific. It may be remarked here that the 
name Hurum is not applied to any of the soft species of water- 
tortoises in the Jsantali language. 

The following fishing tribes were found catching tortoises 
in the bed of the (kinges near Rajmahal: — The Binds and Banpars 
catch them by bansis (hook and line), the Teors harptxin them, 
but the Gondris make a specialit\' of catching them in nets 
manufactured for the purj)<>se. Tortoises, great and small, are 
often caught in the liara jal along with all kinds of fish, but this 
is an accident and tortoises so caught are often thrown back into 
the river, as the Malas and Myfarases do not take any interest 
in them. It is forbidden to the latter ])eople to eJit them, 
while the former consider them unclean. 


B. b. Ch.\udhuki. 
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mi Oriental Diptera. ’ ’ The Isopod genus Tachaea. The habits of the Amphipod. 
Qaadririsio hnigaleitsis. New varieties of Nanina berlangeri and CorbicUla 
tluminalis. Recent additions to the Eiilozoa in the Indian Museum. A sub- 
bussil polyzoon from Calcutta. Corrections as to the identity of Indian Phylac- 
tolaemato. A peculiar form of Euglena. 

Bart 11 . — Gordieiis <lu Muscc ludieti. The Fauna of Brackish Ponds at Port Canning, 
T^^wer Bengal, IX. A new specie.s of Danin from Lower Burma. Rhynehota 
Malayana, I. Cimex rotundaius, Siguorct. Fre.shwater Sponges, IX. Fruit 
Bats inhabiting the Andaman and Nicobar Archipelagos. A new species of Sun- 
Bird obtained near Darjiling. Tliree Indian Phylactolaemata. Two new species 
of Eagle- Rays (Myliobatidac). A new species of the genus Sesarma. Say., from 
the Andaman Islands. Neiv species <*f Laud, Marino, and Freshwater Shells from 
the Andaman I.slands. 

Bart HI. — The 1^'auiia of Brackish Ponds at Port Catmiag, Lower Bengal, X; XL 
Oriental Solifugae. The difference lietweeii the Takin (nudorcas) from theMisbmt 
Hills ami that from Tibet. Caridina nilotna (Kuux) and its varieties. A new 
species of Charaires from the Bhutan Frontier. First report on the collection of 



XIX. ('.ORDIKNS DU M U S 1C K IX 1)1 ION. 


XorVKLUC v^KRIlvS. 

Par l.ORKNZO Camicuwo, Projcs'^ciir a PPniacysifc 'Jr Turin. 

Monsieur N. Aimaiulale, vSu])eriiiten(hiiil tin Musee trilistoiiv 
Natiirelle Iiulieii vie Calciiltn, a <‘U rohi;.;eauee tie me soinneltre la 
eolleetion de (rordieiis a])})ai tenant, an Mnsei*. J/rtiidt* • de 
cette collection pcrnicltra d'elaUlir d’uiu* in iniere pins exaete la 
distril)iiti()n .e:eo^o-aplii(ju,‘ dt‘ j)!nsieiirs espcees t‘l lera connaitre 
aussi ([ueltjucs t‘s])rct*s nouvrlles ]K)iir la scieiua*. 

ClinrJoJrs po/pairrar, sp. nov. 

Assam. 

Lon^eur, m. o. 131 . Larr^eiir, m. o. oni. 

T/animal est tU* etjnUair hrun-noirat re. 

La eonche cntitnilaire e\teritMirt‘ ])resenti‘ : 

I. Areoles pa]>illaires, dont la forme rappelK* le finit dn 
mi'irier (lare.'.‘nr u. i; i( mitaomilliniet res) , leiii eontonr fsi 
pre^(|ue rond on neal. IClle-- son! de eonleni elair e( son! 1 irs i.ij) 
jn'oeliet* eiitre elles. 

j. Areoles p.i])illaires seiiiMable'^ an\ oiecetlcntes ; niais plii^ 
releV'ev et de eollKMll ])lns loin'e C<-> ai eojes 1 | ( nu’eiil isohb s 
on bieii '^e Tenni^-eiit. ea el le, pai ja.ronpe-, ile deiix, lioi:-., on 
tpiaUre. 

Areoles papillaii'es seinlilal )le-< an\ pre' eileiil e'^ iinii'- ninnies 
d'nii 1 etit j)i olonceiiieiit reiiin';enl. Ces aieolc- s'>nl .is'^e/ leres. 

j. Aietiles papillaires seinblables a e«-lles d;i nnnieio j iiiais 
])lns rele\ees el d<‘ foiiiie eollitjUe <|ni entt>niell1 eii llonible de .S 
on pen ])lns i. j on ; areolt s jiapillaiies de eonleni nlie- lonee, 
rondes on ox’aU-.. cpii jioiteni dans lenr jiarlie ^npeiienre de , pro- 
lou:.^einellts eonrts. lills, el relrim;e'it Jo n ai pa- o|)sei \'e d< S 
])rolo!iL;einen1s ell foniie (repines. 


P(iracli'>rt/"J,'> yuKtHi, sp no\ . 

Maikliali, Alniora dist riel , Western Ilimal iv i- (/v. Il<)d"(iri). 

\ Loie^^enr. m. o. jo ; (re\lremite anb'rienre n’e^t ]).\~, hieii (‘on- 
•'(•rvee). 

lairoeiir maxima, in. f>. otKiS. 

J/animal esl tK* eoiileiir brnii. 

1 L. CanuTtiiio, '• aicn-* «Ui Must'v* hulieu,’’ <>1 ih., Miisuht, 

vvl. II, Part II. pp, I n — 1 1 / (ey'>Sj. 
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L’extremite anterieure est assez effilee. L’extremite poster- 
ieure est plus grossie avec Touverture cloacale terminale et elle 
apparait comme tronquee obliquement. 

Les areoles de la cuticule exterieure (largeur 12 a 20 micromiJ- 
liiiietres) sont un ])eu elevees, leur contour est presque rond. Par- 
niis ces areoles il y a des nombreuses formations refringentes (lar- 
geur 5 micromillimetres) reunies deux par deux, qui donnent a la 
cuticule un aspect tout a fait caracteristi(|ue. Dans la ligue de 
se])aratioiis, tres petite, des deux formations on observe un ])etit 
tubercule refringeiit. 

Parachordodes kaschgaricus , Camer. 

Sliembaganur, Palni Hills, 6300 ft.. Madura district, Madras 
Presidency. (Major Wall, I.M.S.). 

'r Ivongeur, m. o. 220. Largeur maxima, m. o. 001. 

Colour noiratre, 

Parachordodes pnstnlosns, Baird. 

Sileuri , Cachar, Assam. 

V I.ongeur, m. o. 440. Largeur maxima m. o. 0015. 

Paragordius slylosns (Linstow). 

Delhi, Punjab. 

V Longeur,ni. o 142. Largeur maxima, m. o. 001. 

Cniileur (111 c<)r])s brun elair. Le collier noir est pen marcpie. 


(lor dins doriac^ Camer. 

Somaswar, 4700 11 ., .\lmora district. Western Himalayas. {U. 
Ilodgari). 

9 Ia)ngeur, m. o. 193. Largeur maxima, m. o. oor. 

Lc corps e-^t de coulcui brun clair. Le collier noir est bini 
mariiue. 

(l(>rdins julgiir ^ Baird. 

“ Prom a tank at Badaipur, Assam (/>. /uisn). Local name s/;/// 
shaiicJiar. Su]qK)sed t(» be very ])oisonous/' 

V Longeiir, m. o. 350. Largeur maxima in. o. 001. 



XX. PRELIMINARY NOTE ON A NEW TOR 
TOIvSE FROM SOUTH INDIA. 


By J. R. Hp:nderson, M,B., h'.LS.^ SiipenulL'iidcnt , Mitiirits 
Ctocenimctit Museum, 

The tortoise which forms the subject of lliis note was obtained 
in Cochin State, on the Malabar coast, in October ion, wliile I 
was engaged on a collecting tour in the dense vState h'oresls. at a 
distance of about twenty miles from Chalakiidi, the starting point 
of the forest tramway service. The Kadars, a jungle tribe who 
l)rought the first specimen to me, stated that it lived in the forest 
inhabiting a short underground burrow and that it did not affect 
the nei-^hbourhood of water, a fact borne out l)y llu‘ absence of 
webbed digits. In addition to this specimen, a male apparently 
mature, which is de.scribed below, I siibsccjueiitly obtaimd through 
the kindness of Mr. O. R. Grubby M.A., M.I.C.Iv. , Chalakiidi, a 
second young example, but a Museum collector dis])alched to the 
forests in March last was unable to iind any others, so the spei ies 
does not appear to be common, rcstudo travancorim , Bonlenger, 
is common in the saim^ neighbourhood and I obtainerl a number 
of specimens. Both exam])les of the new sjiec'ies have bi'c n kept 
alive for over six months, during which time they have lived 
iMitirely on vegetable food. They have not shown any spi‘cial 
partiality for water and when handled they ilo not emit an 
offensive odour as in the case of G. Iriju^^u, 

I have followed Stejneger and vSiebeiiroik in substituting the 
«.arlier name Gcocmvda for Nuoria^ the latter being adopte l hy 
Boulenger in the voluim* on Reptilia in the Fauna of India series. 
As ])ointed out by Stejneger (Proc. Biol. vSoc. W'ashington , 

]). 2 J7, 1902) the type of Geoonvda (Gray, is G. s/n /rV(T/, 

and the same speeies was subsiMpi'-ntly taken by Oyav as lli'- 1 \ pr 
of his genus Xirorid ( i«S55). 


(iKoKMN'DA SIIA'ATICA , 11. s]). 

Cara])ace moderately dejires^ed, tricarinate, with the iin dian 
keel much more jiromiiieiit than the lateial oni> ; tin- grc-.il»-‘>i 
height at the level of the posterior margin of tin* lii'-t vei tebral 
shield. \'ertebral sliields broader than long, exot.'pt tin- hi-t in 
which the length and bri'adth are almost (‘fpial ; \'ert ebrals, 
]iarticularly the first, wider than the c»>stab. Nin'hal longer than 
broad. Plastron of moderate width. Abdominal ‘^hiehU lai ger than 
the pectorals. The longest merlian suture is that between the 
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a))(l()miiials. ])iit the one between the pectorals is only slightly 
shorter ; the median sutures between the femorals and between 
the aiials are sub-equal. No axillary or inguinal shields. Upper 
jaw with a median hook. Digits without a distinct web. Claws 
and limb tubercles well developed. 



mm. 

Lc-ngth of carapace (median line) 

.. 119 

(Greatest width of carapace . . 

. . Sd 

Length of phistron (median line) 

98 

Length of liind h)be of ])lastron 

30 

Width of hind lobe of plastron 

5.^ 

Width of bridge . . 


I)e])th of shell 

45 


The following are the colours in the living male specimen. 
Carapace, including the k* els, uniformly black or almost dark 
bronze. Plastron dull yellow, with two spots on each bridge. 
Anterior ])ortion of tlu‘ head, including the upper and lower jaws, 
bright y(‘llow with a red s])()t on the summit of the snout. Pos- 
terior |)ortion of the head and abo tlic neck brown. Iris ted and 
a tinge of the same coh)ur on the up))er evelid. Limbs and tail 
black. 

I.iHdUly. .W ar Kavalai in tlie Cochin State Kore-^ts, inhabit- 
ing dense foia'st , at an elevation of ai)out feet abo\e sea 

level. 

The new sjacies is most nearlv related to d. tricarijiata , Blyth, 
a leirestrial tortoise occurring in Bengal and Assam, with which it 
agii'es in the ini])erfe('llv webbiwl digits and yellow ])lastron, but in 
the latter the carapace is much more convex, the three keels are 
>ell<)w, the u])]H.‘r jaw i> not ho(»ke<l and there are other well-marked 
dillerences L. hijui^ii (Scliweigger) the oidy (filler member of tlui 
genus hitherto met with in India, of which I obtained the striking 
variety described by Anderson as var. ccroiuifii (Anat. Zook 
Uesearches, Yunnan, p, 1878) at Chalakudi, is an acpiatic 

species with many points of difference. In L. s/>cm: /<’/'/ (fbncl in) 
from Jai)an, China, Borneo and Sumatra, which agrees with the 
new species in its depressed cm apace and hooked upper jaw, the 
digits are webbed and the margins of the cara])ace are strongly 
serrated. 



XXI. ON A N mV vSPKCIHS OF H RANCH lO- 
DRlLUvS AND CURTAIN OTHICR AOUATIC 
OLIGOCH AUTA, WITH RiniARKS ON 
CKPH AUIZATION IN THU NAIDIDAIC. 

By J. Stepiiknson, M.B.^ I). Sc. (Loud.), Major, I.M.S., 
Professor o/ Biolot^y, (',ovcrnmcut Codeine, I.aJiorc. 

(Plates xi — xii.) 

1 received in November i()ii a tu])e of small a((Uatie ()lii;o- 
eluieta, sent to the Indian Museum from Madras by Prof. K. 
Ramunni Menon. The tube contained ei<i;lil specimens, of which 
how’ever one was a fragment incoiinplete at both ends. In oiu' 
case the animal was in ])rocess of dividing asexnally ; noiu* 
possessed sexual organs. 

The worm belongs to the group of gilled Oligoclnn tes, ami 
is closely related to the two Nai<ls described, one by Bourne ( () 
under the name of Chadohranchiis scinperi from Madras, and oiu' by 
myself (15) as Lahoria Jwrtcnsis from Lahore. Since gilled 
Oligochaeta are interesting on account of their rarity, and 
since the ]n'esent form gives occasion for some remarks on 
the “ cephalization” of the Naididae, I descrii)e it luaa* as far as 
jKjssible in detail. My remarks go under four lieads : (i) 
Anatomy, (2) Asexual re])roduction, (/,) vSystematie position, ( j) 
Cephali/ation in the Nai(lidae. It is to be reniembeiavl that I 
have only had the o])j)ortunit y of i‘Nainining ])ri‘Served specinu ns. 

{]) Aua(inux. 

In length the wa)rms were from <S to 13 nun., lhe\ wire 
brownish in colour; the two longest (insisted each cd i ;o 
segments, plus a number of minute and scarcely difh rcntiated 
segments in j)rocess of formation at the ])osterior eml ; another 
S])ecinien had 77 segments with again a similar n gion of newl> 
forming segments posteriorly. The gills were in most sj)e('iniens 
just visible to the naked eye as processes 011 the anterior portion 
of the body. The pro.stomium was short ami ronmled. Sma'eeding 
the mouth was a short prebranchial region, wliii h will be eon^.ifK-red 
more fully below. 

Gills. — The gills are elongated hollow e\ aginations ot the 
body-wall; as in the related forms mentioned abo\’e, they contain 
a vascular loop, and, in the anttmior jMjrtion of the bod}’, the 
capillary dorsal setae also. vSince they correspond in position with 
the dorsal setal bundles, they form a riorso-lateral :^uies on 
each side. They diminish in size posteriorly, and the long dorsal 
setae are then no longer enclosed in tlK in. 
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111 the specimens in which the gills were best developed the^^ 
were, in the most anterior segments, about *54 mm. in length; 
but (‘xact measurements are difficult, owing to their being some- 
what curled and twisted ; in the next succeeding segments, where 
they are longest, they were 72 mm. long, or about 2 — 2 \ times 
the diameter of the body in this region. In other specimens 
they were fre<|uently not so long, — about *27 mm., or equal to the 
diameter of the body. 

vSonii' i(l(‘a of the progressive diminution in size may be 
obtained from the following data : — in an animal of 130 segments, 
the gills at the 40th segment were small finger-like lobes, at the 
30th large tubercles, at the both small tubercles, and beyond this 
absent. In another specimen of 130 segments, they disappeared 
at th(‘ 7bth segment; in one of 87 segments, at the 67th; they 
were present, as tubercles only, outlie 73rd and 56th segments 
of two animals whose posterior ends had been destroyed at these 
levels respectively; and in another specimen they were (luite 
small lingerdike lobes on tlu‘ 17th, and disappeared altogether 
beyond the 24^^h segment. Hehind tlie regif)n of the gills, in these 
presi*rved specimens, the series is continneil as a pushing out cd' 
the bod\''\\all. which is raised round the base of the dorsal .setal 
bundles into small pointed conical elevations ; but these are merely 
sucli as would be produced by a contraction of the muscles of tlie 
setal sac pushing out tin- bundles of setae, and indeed may ha\'e 
been so prodiu ed at tin- moment of fixation. 

n/dtion. As in the lelated forms the anterior end 
of the* body is markedly pigmented (pi. xi, tigs. [, 2, )). The pig- 
ment occurs as irregular blotches on the i)rostomium and ])re- 
branchial region ; behind this it has a fairh delinite segmental 
arraiigi inent , as irregular bands extending over the dorsal and 
lateral surfaces, but leaving the ventral surface free ; the bands are 
formed of a number of irregular s])ols or blotches, which may or 
may md be coiillueiit. The pigment may be very slight in amount 
and scattered in its distribution ; in anv case it fades away after 
the liist few segments, e.g. , beyond the 8th, 12th. or 13th. 

I’igmeiit also usually , but not always, occurs on the gills, -not 
all over them, but in stieaks along their lateral aspects (pi. xi, 
tig. i). The pigmentation of the gills corresponds roughly, as 
regards number of segments, to that of the body. 

The pigment apj)ears to be located in peritoneal cells lining 
the body-wall, and to be <»f the same nature as that of the 
chloragogen cells ; similar cells invest the dorsal vessel as far 
forward as the.second gill, ami sometimes some of the lateral loops 
also I V. inf., and cf. Bourne (4), and his tig. 3J. 

Siiih'. The dorsal .setal bundles begin with the gills; the 
setae are of two kinds, long and short. The long (‘ capillary ’) are 
straight, smooth, tapering gradually to a very tine point, and, 
wheie they are free from the gills and can be measured, in length 
commonly about 330 c. The shorter (‘needle’) setae have 
typically the form shown in fig. i ; the distal curve and the 
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extremely slender extremity are (in preserved siK'cimeiis) with 
difficulty visible with the ordinary high power, and an immersion 
lens is necessary to appreciate them. These setae are about ioo/‘ 
long, and are closely applied to the proximal part of the shaft 
of the longer seta, the distal curved end of the short seta appear- 
ing to fit round the shaft of the longer. The point of the short 
seta may project slightly above the surface of the body in the 
middle and posterior regions of the animars length. 

Ill the most anterior part of the body, where the gills are 
longest, the setae are entirely enclosed in tlie gill processes. 
Here each bundle consists of two hair setae, or sometimes of 
only one ; if there are two, one is much longer than the other. 
The hair setae are here much slenderer than they are posteriorly. 
This is the condition in the first 12. ij. iS, z() or 27 gilled 
segments. 

In the next succeeding region of the body the gills are 
becoming shorter, and the hair setae ])rojecl freely and iire no 


/ 


u 

Kk;, \ . — hiriDu hioib ilu^ mettoni . <lors.il iifcdlc seta ; x ahoiiL 

longer contained in the gills. The bundles are com]a)si*d ol one 
hair amrone needle. The traiisiticm from a thin to a thii k t\ |)e 
of hair seta is marked, and quite suchlen. The needle has 
api)arently not the typical sha])i‘ deseribed above ; it is straighter, 
almost or (]uite without the distal curve, but it narrows ra])i<llv to 
a line point, like the curved form. 

In the middle [ind posterior regions of the body the dorsal 
bundles consist of one hair and <me needle, ol the typical ffirms 
described above. ( )ccasionally two needles occur in a l)undU*, 

The ventral setae of the branchial and posterior regions 
of the body may be separated into two forms, though the distinc- 
tion is not a hard and fast one, since intermediate shapes occ ur ; 
neither is the distribution of the two forms fixed. 

The one form, the more numerous, which may be designated 
the ‘ posterior,’ is di'^tinguished by a comparatively stout shaft, 
often a somewhat greater length, a nodulus distal tr) the middle 
of the shaft, and by having the prongs of the fork eciual in length 
or the distal prong sliglitly longer (fig. 2). In length they measure 
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IK) to 139 /I (proximal to nodulus : distal to iiodulus : : 61 : 49. 
or 82 : 57). The other or ‘ anterior ’ type is slenderer throughout, 
the prongs, especially the distal prong, also longer and slenderer ; 
tile distal prong is i\ times as long as the pioximal, while the 




2 . — Bntfh hiodrihis niennui setae nf t)ie posterior ventral type ; x .375. 

nodulus is at the middle of tlie shaft or sonu‘uhat proximal 
(fig. 3). In leiigtli they measure 100 to 116 (t)ro\inial to nodulus ; 
distal to no<lulus : : 57 : 57, or 55 : hi). In both ty])es the 
distal prong is only about half as thick at its base as tlie proximal. 
The ‘ anterior’ tyjie occurs on a comparatively small l umber 



I'k,. 3. — Hratiihiodnht'^ mefiout : setae of tlie anterior ventral type ; x 375. 

of the anterior segments of the body, the posterior type on the 
remainder ; bur there is no defined limit to their distribution. 
Thus well-marked * anterior’ setae may be found on segment xiv, 
and even behind this ; or nearly all the ventral setae in the body 
may be of the ‘posterior’ type. The change from anterior’ 
to ‘ posterior ’ is in any case not a sudden one, and may apparently 
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take place at a different level on the two sides of tlie same 
animal. 

As to the number of ventral setae per bundle, this is usually 
three, and I have never seen more except in the one instance slunvn 
in pi. xi^ tij;. 4, where oneof the biindleshas four. Posteriorly there 
may be only two ; and in some of the anterior segments als(^ there 
may only be two. ; Very commonly in the anteiicu* si Liinents there 
were two fully formed setae, alon^ with a halbfoniied seta, of 
which the proximal end w’as wantiiiiij, — as if it were still in process 
of formation, or perhaps rather as if its formation hail been 
permanently arrested at this sta^e (cf. pi. xi, lie. 4). 

Prchranchud n'^^inn . — The reeion between the first v;ill and 
the mouth is in this species pecnliar in several respects, and 
seems to merit special description. It may be recalled that in 
Bourne’s worm dorsal and ventral .setae bc^iii at the same level 
(segment ii), the interval between mouth and fust setae being 
equal, according to his figure, to about a single bodv segment ; 
cephalization is therefore limited to the first sigment. In the 
allied worm tneviously described by me there is a considcral)U“ 
interval betw’een mouth and first gills; in this interval arc sitnat(‘d 
the four lirst v'entral setal bundles (exceptionally r)nl\’ three) but 
no dorsal setae ; the gills and dorsal setae, therefore, begin on 
the sixth segment, and the first live segments are ‘ cejilnilized.’ 

In the specimens now under discussion, there is a moderate 
interval between the mouth and the K*vel of the fn>t gill, 
equal on the average (cf. pi. xi, figs, r, 2 and \) to tlu‘ ilianuder of 
tile body at the latter situation. No distinct external annnlatioii 
could be made out in this interval; and the pigment at ion was 
not segnieiitallv arranged. The most curious ])oint ho\ve\'er is 
the varying distribution ol veiBral setai‘ in this region. 

The setae are always, when present, of a typi* disliiiet 
from those in the rest of the body. In their geiuaal proj)ortions 
they resemble the ‘ anterior ’ setae, but are considerably shoi tei 
(77 to 87^1), remarkably slender, with delicate ])rougs, .and a 
nodiihis proximal to the middle of tlK‘ shaft {])roximal : disial : : 
36 : 41, or 41 ; 46). 

Their distribution was as follows. In one specimen (pi. xi. lig. r) 
there were four bundles of such .setae in the ])rebranehial ri'gion : 
in another three (pi. xi, lig. 2) ; the condition in tluse spei imeiis 
(except for the small size of the preliranehial setae) was therefore 
the same as in the related .siiecies previously desciibed bv me. In 
a third specimen there were on one side two setal bundles of 
only one .seta each, the anterior of the two being the longer; on 
the other side there was, near the mouth, a single bundle of two 
setae; the prostomium in this specimen was fairly well lormcd, 
and the prebranchial region of considerable extent ; i.e. consider- 
ing the manner in which a.sexual division takes ])lace in this form 
(v. inf,), this specimen had probably been leading a free existeiici* 
for some time. In a fourth there was on one sirle a single bundle, 
of one seta only, situated nearer to the first gill than to the 
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mouth ; on the other side there were no setae ; the prostomium 
was very round, and the impression given was that the animal had 
not been long separated. A fifth specimen had no prebranchial 
setae on either side ; the prostomium was very well marked, the 
nn)Uth and the structures of the head in general were well formed ; 
moreover this was the specimen in which asexual division was going 
on at the posterior end (pi. xi, fig. 4) ; it seems justifiable to suppose 
that this animal had been leading an independent existence for some 
time. A sixth specimen had similarly no prebranchial setae on either 
side ; the setae of the first gilled segment were smaller and thinner 
than those of succeeding segments ; the differentiation of the head 
end of the atiimal was however incomplete, the shape, and the rela- 
tions of mouth and pharynx did not appear normal, and the gills 
ceased, even as ttibercles, after the twenty-first segment; it seems 
not im])robable, therefore, that this animal had only recently 
been separated, and had still to undergo a certain amount of 
development at this anterior end. The seventh specimen had no 
j)rebranchial setae, and setae were also absent on the first gill- 
bearing segment (pi. xi, fig. 5) ; the prostomium. nif)iith, pharynx 
and cerebral ganglion were well formed, and the animal had 
probably therefore been separated for a considerable time. 

ft is perliaps worthy of remark that in the fifth and seventh 
of the al)ove specimens the ])rebranchial region seemed to present 
a somewhat indefinite, thicker or denser appearance of the tissues 
ami a consefjuent slight opacity, as compared with the segments 
behind it. Whether this is of any inpiortance or not is perhaj)s 
doubtful , l)ut it reminded me of a similar somewhat denser and 
more opaque a])pearance of the tissues which is seen at the hinder 
cud, in any of the Naididae, in the region where new segments are 
forming but not yet differentiated. 

It is evident, in any case, that the distril)Ution of setae 
in the anterior part of the body varies very considerably. So far as 
1 am aware, such marked variations have not been noticed in any 
oilier foini. Further remarks on the import of this variability 
will be found below. 

Oilier (uiatomical features. In sections through the middle of 
the body, the sides of the animal are seen, in these specimens, to 
be somewhat pinched in ; and at the level of each septum a distinct 
band of muscular fibres ])assos on each side from the lateral line 
to the gut ; it is pre.sumably the contraction of these fibres that 
causes the constriction referred to. 

The pigment cells, as seen in sections, are large irregular cells, 
containing a large number of brown granules, and indeed appearing 
to be made up of them (pi. xi, figs. 5. 6). The cells occur in several 
situations, — (a) round the dorsal vessel and lateral commissures, 
(b) along the muscular fibres passing through the coelom from gut 
to parietes, (c) inside the muscular layer of the body- wall, (d) 
apparently more or less free, as corpuscles inside the body-cavity, 
attached however to the inner surface of the parietes by processes 
of the pigment cells themselves, or of other cori)uscles. 
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The buccal cavity is tubular, and is succeeded by the pharynx, 
a portion of the tube which possesses a strongly ciliated and 
laterally extended dorsal diverticulum, the cells lining which are 
markedly columnar ; while the ventral wall of the pharynx is 
composed of flatter and more irregular cells (pi. xi, lig. 5). The 
pharynx extends backwards to include the first gilled segiiieiit ; 
the diverticulum then flattens out and disappears. The oesophagus 
is strongly ciliated; there is no stomach —indeed, beyond the 
pharynx, the tube can scarcely be differentiated into distinct 
regions. 

The dorsal vessel is, for by far the greater part of its extent, 
dorsal in name only ; it runs for the most ])art on the left of the 
intestine (pi. xi, figs. 2,6); it is invested by chloragogen cells and 
pigment cells as far forward as the interval between first and 
second gills ; here it becomes dorsal, and loses its investment. 

The present species does not stand alone in the matter of the 
aberrant course of the dorsal vessel. I have ascertaint‘d . fioin an 
examination of my specimens, that B. hortcnsis is similar in this 
respect, though the fact was not noted in my original account of 
this worm. It is known also to be the case in the various specits 
of the genus Dero (Naididae), and in Branchiura sincerhyi 
(Tubilicidae) (1, 13) ;andl have found it also in thcTubilicid wdi in I 
have described (13) as Limnodnliis socialis. One ])eciiliarity common 
to all these forms is that they pos.sess specialized res])iratory arrange- 
ments ; Dcro, Branchiura ^ and Branchiodriius possess ])ranchiae, 
while Limnodrilus socialis has ,a u ell-developed integumentary blood 
plexus in the posterior ])art of its body, and during life is inces- 
santly waving this posterior end in the water ; but as to what 
connection there is between such specialized respiratory arrange- 
ments and a lateral or ventrolateral ])osition of tlu* clorsal vessel 
I am not clear. 

There is a large giant fibre on the dorsal surface of the ventral 
cord, looking in sections like a large empty tube (pi. xi, fig. b). 


(2) Asexual Reproduction. 

One specimen only was dividing asexually (pi. xi, fig. .|); and 
here a fragment only of the posterior animal was ])rcsent. The 
whole specimen consists of 87 segments in the anterior animal, and 
nine segments of the posterior. Though a])parently nearly ready 
for detachment, there is as yet no differentiation of a head in the 
hinder zooid, no mouth, and no new .setae, no newly formed 
segments, nor any region intervening between the iir.st gilled 
segment and the anterior end of the body : the gills however have 
formed, and the characteristic pigmentalion of the anterior region 
is beginning to appear. At the ])osterior end (d the anterior 
animal there is an appearance suggestive of the ajiproaching rapid 
formation of a budding zone, — a slight opacity, and an irregular 
fine transverse streaking, more especially on the ventral half 
of the body. 
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The condition is therefore to be compared with what occurs 
ill Bourne’s Chactobranchns, where there is no budding zone, and 
the process of division resembles rather a simple fission of the animal 
into two. It is to be contrasted in this respect with the species I 
found at Lahore, where a regular budding zone is formed, 
as in Nais, Chactogastcr , etc. further, the present form agrees 
with Bourne’s in the fact that asexual reproduction is apparently 
a comparatively rare occurrence; Bourne, out of a large number, 
found only a few specimens dividing ; whereas in many species 
of Naididae it seems to be rather the exception than the rule to 
find an animal which is not preparing to divide. 

It would appear from the specimen undergoing division 
(])l. xi, fig. 4 ), — if I am right in suppo.sing that a separation of the 
two individuals was here not far off, — that a considerable amount 
of the development of the head has still to be gone through after 
fission is completed. This is conlirmed by the actual condition 
of two of the free-living specimens examined (the fourth and sixth ; 
cf. anl.^ under the description of the prebranchial region). 

Can this inference be used to explain the remarkable 
variations in the distribution of the prebranchial setae ? In other 
words, can we sup])ose that all si)ecimens which show fewer 
than four pairs of ventral setal bundles in front ol the gills have 
recently been separated, and have not yet completed the develop- 
ment of the anterior end, — ami that the ])roduetiou of the full 
number (»f setal bundles will follow in time W’ould the specinieii> 
described abo\'ehave developed, in all cases, four l>undles of ventral 
setae in the prebranchial region if they had been left alive t 

This seems (piite possible with regard to <uch specimens as 
the fourth and sixth of the feuegoing description ; here the other 
structures of the anterior end ])rostomium etc. — w’ere also 
incomplete, and it is (juite possible that the setae might, later, 
have developed along with these. 

It does not seem very probable wdth regard to some of the 
other speciiueus, Kor example, in that represented in pi. xi, fig. 
the seventh of the previous description, the prostomiuni, mouth, 
and other features of the anterior end are well ileveloped, yet the 
ventral setae are wanting ; had they been going to develop, there 
would have been at least some signs of them. 'I'lie same may 
be said with regard to the fifth. And in the specimen with three 
well-developed setal bundles in the prebranchial region (pi. xi, tig. 2) 
there would probably have been some sign of a fourth if a fourth 
had ever been going to develop. Again, asexual reproduction 
apparently here, as in Ik)urne's worm, does not occur with any 
great frecpiciicy ; hence the chances are very much against six out 
of these seven specimens having been very recently separated, 
as the above explanation would demand. 

The matter may therefore be suniiued up as fefilows ; In 
the present form the process of asexual reproduction is accom- 
panied by the formation of only the rudiment of a budding zone ; 
separation of the two resulting individuals takes place early ; 
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and a considerable portion of the process of difYerentiation of the 
head is completed after separation. In this dilTerentiation, 
the formation of the setal bundles .sometimes lags behind that 
of the other structures, and the number of .setal bundles formed 
varies considerably. Not infrequentlj', it would appear, none are 
formed ; and the maximum number of four is perhaps compara- 
tively seldom produced. 

(,0 Systematic Position. 

Though closely related to the worm which I haw-' described as 
Lahoria hoyfensis, the present species is not identical with it; 
aiul the more restricted distribution of the gills in the form under 
discussion, the details of asexual reproduct inn, certain differences 
in the form of the setae, and the smaller number of tlu-^e in both 
d(»rsal and ventral l)undles, are sunicieiit to dist inguish it. 

With regard to Bounu‘’s ('}iacfo!)yanchHs sonj^cn the agreement 
is in many ies])ects closin'. Thus ^lourne gives identically the sanu* 
number of segnunits (i/;o) which I counted in the be>t (le\'t‘loj>e(l 
>])ccimensof the present batch; the details of pigmentation corres- 
pond in the two ; tjie number and distribution of the gills is about 
the same ; the details of asexual ^.-production are strikingly simi- 
lar, and different from what is usual in other Naididae ; and 
linally both were taken in the same locality. 

(3n the other h;\n<l there are several points of diffmenee. To 
begin with the less im])ortant, the length of Ilonriu-’s worm 
a])pcars to have been greater, though some of the appaidil 
difference is no doubt due to eontrai-tion of the ])i(‘Si rvid 
specimens ; tin* .sedae did not begin to i)roi(('t tieel\- so soon in 
Hoiirne’s si)ecimens (about thr .;<)th seguumt), as in miiu*(i.ith to 
2<Sthl ; and, to judge from Umune’s lignre, tin* position of ihi* 
mouth is different in tlie two, tlie pro^toniium bi-ing eonsiderabh’ 
longer, and the ipreljraiu hial region sonu-what ^hoi tei in ] Join lie’s 
sjieeimeiis than in those now under di-i'ii-.-ion. idiither and moir 
im])(»rtant dilTercnces are found in the ehaiae1ei-> of the setae; 
though those of the two forms have a general resiiublaiiee, 
this does not extend to details (com])are, for example, tlu* doisal 
needles of the ])res nt form with the sickle-shaped (hnsal setm* 
(d ('hactohyanchns scmfycyi) ; and a maiked distiiR-l ion is found 
in the numbers of setae per bundle, both in tlx* doisal and ventral 
series. J/.istly tluax* is the fact that in the* present form tlun* may 
l.)c as many as four p.iirs of v ntral setal bnndU s be’t ween the 
lirst gills and the mouth. 

In my present specimens, it is only in a minority that well- 
formed setal bundles are (Uweloped betwe(*n the lirst gills and tin- 
mouth; and hail I received a smaller number of the worms, 
say two or three only, it is not improbabh* that such exam]>li*s 
would have been wanting altogether ; in which case, in view 
of the many and detailed jHunts of similarity, it is not unlikedy 
tliat 1 should have rei'orfled the presemt find as a rediscovery 
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of Bourne’s worm. It does not seem possible, on the other hand, 
that Bourne should have overlooked the occasional occurrence 
of prebranch ial ventral setae, since he secured numerous speci- 
mens of Chaetobranchus** and (with regard to the mode of 
asexual reproduction at least) ‘‘examined a very large number of 
individuals.” 

The two forms are therefore to be regarded as distinct, 
and I accordingly propose for the one herein described the 
specific name mcnoni. It seems however impossible, merely 
on tile ground of a (far from constant) difference with regard 
to the prebranchial setae, to deny a close genetic relationshi]) 
between the two. They must undoubtedly be regarded as belong- 
ing to the same genus. 

For the generic name Chactohranchus, which, since it is 
the name which Bourne used, has been employed above in refer- 
ring to the worm described by him, Michaelsen (8) substituted 
firanchiodriltts ^ Chaeiobranchiis having been previously ii.sed fora 
lish. The new worm thus becomes Branchiodrilus menoni. 

If however these two species are ranked under the same 
genus, so must be the form from Fahore described by me as 
lAihurid Jioriensis (15) ; since the reason for separating this latter 
as a distinct genus from Bourne’s worm was the same difference 
with regard to the iirebranchial setae which occurs or may occur 
in B. mcnoni ; i.e. the fact that four (or three) pairs of ventral 
setal bundles may occur in front of the first gills, or rather (which 
comes to the same thing) in front of the first dorsal setae. 

The genus therefore now comprises three species, and genus 
and species will be* detined as follows 

Bu.xcniODUii.T^s Mchlsu. ( — ('haclohranchns -Bourne): 

Frostomium rouiuled. A pair of dorso-laterally jilaced 
branchial ]nocesses on many or most of the body-segments, 
beginning immediately or a short distance behind the mouth. 
X’eiitral setae crotchet shaped, forked distally. Dorsal setae 
bigir.ning in tlie same segment as the gills, of two kinds, 
caj)illai\' and needles ; the fornuT, in a number of the anterior 
si-gnients. euclesed in the gills. 

I. B. seinperi ( Bom lie). 

Fength .’>8-50 nun., diaiu, *3 mm. , stgiueiUs i ;o. Branchial 
processes begin in the segment behind the month ; at tirst 
are about four times as long as the diameter of the body, then 
decreasing in length and disappearing at the both 70th segment. 
Dorsal setal bundles consist of two or three capillary setae, 
longei in the anterior, shorter in the posterior segments, and 
two or thiee shoit sickle-shaped setae, the latter wanting in the 
anterior .segment':. Capillary setae of dorsal bundles all enclosed 
in the branchial pioce.sses in about the first ;,o segments, some so 
t'ueloscd in about the next thenceforward all free. Ventral 
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bundles of 4-6 setae, the distal prou« of which is the longer in the 
most anterior segments, the proximal being the longer in the 
remaining segments. No stomach. Lymph corpuscles rouuded, 
with numerous olive-green granules. Asexual reproduction with- 
out the previous formation of a budding zone. 

2. B. menoni sp. nov. 

Length (preserved) 8-15 mm., segments up to r^^o. A short 
prebranchial region between first gills and mouth, which may 
or may not possess a series of pairs of ventral setal ])un(lles (up to ^ 
pairs). Gills diminishing in size posteriorly, and ending some 
distance in front of hinder end ; longest gills 2\ times as long 
as diameter of body. Dorsal setal bundles anteriorly of mie or 
two hair setae ; in the middle and posterior \mrts of the bodv 
of one hair and one needle .seta, the latter somewhat bayonel- 
shaped, tapering to a fine point. The hair setai* of the ant^nioi 
bundles enclosed in the gills ; becoming free before the ,;oth 
segment Ventral bundles usually of sometimes of 2, setae; 
anteriorly- slenderer, distal ])rong longer, nofliiliis proximal I0 
middle of shaft or about its centre; further back tlu‘ setae me 
stouter, distal prong approximately etpial to or a little longei 
than proximal ,.nodulus distal to ^^liddle. No stomach. Asexual 
reproduction without or almost without previous formation of a 
budding zone. 

B. hortensis (Stephenson) (-^ Lahoria liortrnsis). 

Length 16 25 mm., diam. *3 *75 mm., segments ()o 120 

Gills and dorsal setae begin on sixth (occasionallv fifth) si‘gnu*nl. 
Gills diminishing in size posteriorly, ending just in front of hinder 
end of animal ; longest gills 3-4 times as long as diameter of body. 
Dorsal setal bundles of capillary and needle setae, not more than 
two of each per bundle; contained within tlu‘ gills for the first 
40 -50 segments, then one hair seta of each bundle free ; needle 
setae .straight, pointed. Ventral bundles of 4 5 sidae, (listal prong 

.slightly longer than ])roximal, and much thinner at its base. 
No .stomach. A budding zone formed during a.sexual division. 

4. ()}i Ccf^/iaiization in the Naidiiiac. 

Ce]dialization means the formation of a head ; to (pioti* Irom 
Beddard (2), “ Lankester lias applied this expression t(» tin 
specialization of the anterior region of the body so freipu ntly 
.seen among the Oligochaeta.’ ' This specialization ^liou^ 
itself perhaps most prominently in the distri]>ntioii of the 
setae; — ‘‘ all Oligochaeta show cephalization as regards the liist 
segment of the body, which never prrssesses setae.” The Naididae 
which (except Chaetogastcr) have regularly ventral setae in all 
segments from the second onwards, frequently lack dorsal setae in a 
number of the anterior segments, and ^here are thus in these ca.ses 
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a number (usually four, i.e. segments ii — v) of segments which 
have ventral but no dorsal setae. It is frequently found more- 
over, e.g. in the genus Nais, that the ventral setae of these 
‘ cephalized ’ segments are different in type from the succeeding 
ones ; thus the distal of the two prongs of the forked end may be 
relatively longer, and the nodulus situated proximal, instead of 
distal, to the middle of the shaft. 

Other systems or organs are concerned. Beddard instances 
septa and nephridia, which may be absent from the anterior 

segments. In addition T may adduce pigmentation ; the cephal- 

ized segments may be lighter in colour, or the pigment may be 
(lilTerently arranged, as compared with the following segments. 
Chloragogen cells are absent from the alimentary tract in the 

cephalized segments. The gills of Rranchiodrilns hortensis are 

similarly absent from this region. 

The next point which I wish to bring forward is that this 
cephalization is related in the Naididae to the manner of asexual 
division, and to the production, between two separating individuals, 
of a budding zone. When one of the Naididae divides asexually, 
the usual procedure is that at some spot near the middle of the 
length of the animal a rapid productiem of new segments takes 
place ; of these segments the larger number go to form the tail 
end of the anterior, the smaller number to form the head of the 
posterior, of the two resulting animals. This head commonly 
consists of five >egments, with a ])rostoinium, all newly formed; 
i.e., it corresponds to the number of cephalized segments as 
determined liy tlie examination of free-living specimens. In other 
words these .segments, produced in the budding zone, and repre.seiit- 
ing the head of the (subse(|uenlly to be delaclu’d) animal, want 
the dorsal .setae, and frequently have tlie ventral setae modified ; 
they are commonly, at lir.st at least, less pigmented (as are also 
the newly formed segments at the posterior end of the anterior 
animal); they contain no chloragogen cells, have no nephridia, 
and in lyrancliiodrilus hortensis arc without gills. 

vSince the predominant mode of reproduction in the Naididae 
is the asexual, by fission, — sexual reproduction being a compara- 
tively, or absolutely, rare occurrence, -by far the larger number 
of individuals of a species existing at any time will liave been ])ro- 
diieed asexually, and the cehtuilizcd sci^nients ivill be those icliicti 
three been [produced in a zone of hnddi)v^} 

• This poitit with regard t-.> the budding zc'ue has not apparently received 
inucli atteiitibn from students of the Naididae and (in the somewhat scanty 
literature at my disposal) I cannot find any references as to how many of the 
segmci»ts produced in the budding /.me go to the .interior end of the posterior 
.innn.d in the different genera. My own observations on the genera Chaetx^n.^stcr, 

5/nrinrt, Htylariir A ttiof>horus and Bram hiodnlHS show that the rule just stated 
holds for these (in CArtW.»g.7s/cr, where there arc n > dorsal setae, cephalization is 
marked by the regular series of ventral setae beginning only in the sixth seginenli . 
•iml it apparently holds also for Aeolosnina (fam. Aeolosomatidae), wheie the 
process is similar. It in to be noted lunvever that Pustina is a remarkable 
exception ; here no fewer than seven of the anterior segments are formed in the 
budding zone, though dorsal setae begin on the second segment and cephali/atiou 
is therefore confined to the first. 
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From this it follows, that variations or irregularities in the 
process of budding will give rise to corresponding variations or 
irregularities in the degree and form of cephalization. 

That the budding zone varies in position has been known for 
some time. It is usual, following Bourne (5), to denote ])y n 
the number of segments of the original animal behind which the bud- 
ding zone appears, and though Bourne thought at first that n would 
be found to be constant for each species, it now appears that in 
a large number of species at least it varies within somewhat wide 
limits (for examples, cf. Benham (3), Piguet (it), vStephensoii (r6) 
(Stylaria lacustris) ).^ 

Variations in position of the budding zone vvouUl not neces- 
sarily affect the number of rephalized segments ; the point has been 
mentioned, because variations in one respect ])repare us to look for 
variations in other respects. Such have been noted in Nais 
communis by Piguet (n) a diverses reprises, j’ai trouve un 
certain nombre d'exemplaires qui n’avaient (pie 4 segments 
avant celui on debutent les soies dorsales et les cellules chlorago- 
genes(uormalement, le 6ine). J’ai d’abord pense a uue r(!^generation 
incomplete apres mutilation ; mais tons ces individns avaient la 
region ant^rieure absolument nonnale. sauf que leur 5me segment 
el ail riiomologue du 6me des autres, II faut done supposer (pie 
le bourgeoiineinent produit (pielquefois, accidentellenient ])eiit- 
etre, des specimens ayant, dans la region du ])liarynx el de 
Toesophage, un segment de moins (pie les autres.'’ The fact that 
in Branchiodnlus hortemis there may be either four or five cepha- 
lized segments (15) belongs here also. And in Slavina pnnjahcnsis 
I found (14) a number of irregularities in the results of the budding 
]:)rocess ; — incomplete dillerentiatiDii of the head, an (‘ve wanting 
on one side, fewer setal bundles, and these containing fewer setae 
than normal ; — which might perhaps be partly explained by siippos- 
ing that separation oi the two individuals had taken plac(‘ before 
the differentiation of the head had been completed, and that this 
differentiation would follow after, instead of as usual coming 
before, the separation. But it isperha])s ecpially likely that these 
irregularities were destined to cmlure. 

This l>rings us to the condition in B. mcnoni. We have lu^re 
before us a number of variations in the characters of the anterior 
end of the animal, especially in the numbers of the ventral setal 
Imndles in front of the gills (or of the first dorsal setae). As to 
how this is related to tlie process of asexual rei)rodi\ction , and 
how far these variations may be due merely to a delayed differen- 
tiation of the newly tormed head, see the section on Asexual 
Reproduction. Referring to th(! discussion there for support, 
it will be sufficient now to state that in ]b uieiioni wc have a 
species li'hich varies icUhin wide limits in regard to cephalizalion^ as 
manifested especially in the setal dislrUmtion. 

i In the Aeolosoraatidae however and in llic Chactof^a’^Uy , in whit.h ca.ses 

the number of body seginerit.s is small, n would seem to be fixed for each .species, 
according to observations on all the species that have come under my notice. 
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The importance of a right estimate of the value of cephaliza- 
tion, as marked by the want of correspondence in the anterior 
limits of the dorsal and ventral setae, is apparent when we call to 
mind that this is one of the characters by which the genera of the 
Naididae are discriminated. Thus the segment on which the 
dorsal setae begin (reckoning the first segment with ventral setae 
as the second of the animars body) figures as a diagnostic mark 
of genera in Vejdovsky (17, p. 25), and in Michaelsen (8, p. 17). 
The extent anteriorly of the dorsal setae is the chief, if not the 
only, distinction between the genera Naidium and Nais. To quote 
from a former paper (15) : — ‘‘Beddard (2,p. 281), merging together 
a number of genera of other authors under the one name Nais, 
does so largely because they ‘agree in the important fact that 
the first five segments are cephalized, — that the dorsal setae 
do not commence until the sixth segment,’ and by implication 
would exclude from the genus any form which did not show this 
ceplialization. Similarly Pristina and Naidium are united by him 
on the ground of the absence of this feature. Bourne (5) also 
believed that the number of cephalized segments is constant for 
the genus, and thought it probable that Dero furcata, possessing 
four achaetous dorsal segments, should on this account be removed 
from the genus, since the other members of it have five such 
.segments.” And specially with regard to Branchiodrilus, “the 
presence of dorsal setae on all .segments from the second onwards 
is mentioned as a feature in the generic diagnosis of Branchiodrilus 
in Bourne’s original paper (4), in Beddard’s monograph of the 
Oligochaeta (2), and by Michaelsen (8).*' 

It is therefore evident that a distinction such as that which 
obtains between Branchiodrilus semperi and B. hortensis, where the 
dorsal setae begin on the .second and sixth segments respectively, 
is lield by most authorities as a ground for a generic separation. 
Holding this view myself, I accordingly separated the Lahore 
species as a distinct genus, Labor ia, though I thought it ‘‘perhaps 
worth while asking whether a cephalization which affects only 
the sctal distribution (for the absence of gills on segments ii — v of 
the present form [i.e. B. hortensis^ is evidently correlated with 
the absence of the setae which are necessary to stiffen them) has 
the systematic value hitherto generally attributed to it.” 

It is to be added that the above view, of the absolute value 
of a different anterior extent of the dorsal setae as a generic 
character, has not always been strictly maintained. Thus Michael- 
sen (8) unites into one genus Paranais three species known at 
various times as Naidium naidina, Paranais littoralis, and Uncinais 
uncinatUy though their dorsal setae begin respectively on the second, 
fifth, and sixth segments. And in a recent paper (9) the same 
author prefers to include ray Lahoria hortensis as a species of 
Branchiodrilus (as I do in the present paper), allowing the 
numerous close structural resemblances to over-ride the some- 
what artificial distinction based on the distribution of the dorsal 
setae. 
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With the discovery of B. menoni the case becomes stronger. 
I was in doubt at first as to whether it would not be advisable to 
unite it with Bourne’s worm under the same species, scmperi ; 
since the points of structural agreement are many, and in some 
cases extend into detail ; and there can at least be little doubt 
of a close genetic connection. Yet, allowing the usual value to 
cephalization, the difference between some specimens of B, menoni 
and would be generic; and indeed the same might be 

said of specimens of B, menoni alone, when compared one with 
another. 

The conclusion to be drawn is that the degree oj cephalization 
in the Naididae is correlated with the behaviour of the segments of the 
budding zonc,^ and that variations in both^ of considerable extent, 
may occur within the same species. The form of cephalization which 
is characterized by the absence of dorsal setae from a number of the 
anterior segments of the body has been evolved repeatedly, in different 
groups of the Naididae, and at different times. I'he degree of 
cephalization is not necessarily a generic character, since differing 
degrees of cephalization may coexist with a remarkable similaritv in 
general organization. 

One point of a more speculative nature remains. In the case 
of Branchiodrilus hortensis, which usually has five prel)ranchial 
‘Segments, specimens are occasionally met with which possess 
only four such segments; in these cases the first gilled segment 
would seem to be homologous throughout, i.e. the si.xth segment 
of some individuals is homologous with the fifth of others. 
vSirailarl}^ according to Piguet, in Nais communis (v. ant .) : — 
‘^inais tons ces individus (i.e. those with only four segments in 
front of that on which the dorsal setae began) avaient la region 
anterieure absolument normale, sauf (pie leur ^ine segment etait 
I’homologue du 6me des autres.” 

Similar considerations must be extended to Branchiodnlus 
menoni ; the first gilled segment is homologous, throughout the 
individuals of the species, though these individuals vary as regards 
the number of .segments intercalated in front of tin's fixed jioint. 
and behind the mouth. 

But while some .sjiecimens of B. menoni agree in the arrange- 
ment of their segments (as determined by the setal bundles) with 
B. semperi, others agree with B. hortensis. It follows that the 
first gilled segment is homologous in these two species, i.e. 
segment vi of B. hortensis is homologous with segment ii ol 
B. scmperi. 

If this is the case, then we must infer that the same holds 
generally in the Naiclidae, and that the segment immediately 
succeeding those produced in the budding zone, — usually, but not 
always, that on which the dorsal setae begin,— is hcnnologous 
thoughout the group. 


1 Compare however what was said previoicsly (foolmde p. 2^0) regar<lin^ 
Pristina. 
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As to whether this would lead to difficulties with regard to 
the homologies of the genital organs or not I cannot say. It 
would he interesting to have details of the budding process and of 
the ])osition of the genital organs in Naidium, where the dorsal 
setae begin on the second segment ; but these are lacking. The 
above views would iifd lead to any difficulties in the case of 
Pnsfina : here the testes are in segment vii, the ovaries in viii, 
i.c*. the genital organs are dis])laced two segments backwards as 
('oin])ared with other gemra. Hut the segments contributed to 
the animril’s lu‘ad from the budding /jmc are also more numerous 
than usual, seven instead of five, and therefore the testes are still 
in the last si'ginent to be added from the budding zone, as in Nais 
and other gioiera. 


II. 

Branchiura sowerbyi, Hedd. 

This inferesling worm, belonging, to that small grou]) of 
Oligochaeta whic'h possess gills, was first described by Heddard (i) 
in i<S()2 from specinuais obtained from the mud of the I'ic/ona 
rcvjd tank in the Royal H<»tanic.d v'siu'iet v 's (hardens in London; 
ol tlK‘si‘ specinums onlv one was sexually mature, and this fur- 
nished the material lor his desciiption of the gi iiital oigans. No 
more was heaid <»f this worm till njoS, when Mitliaelsrii (7) found 
spec'imens, amonc, thmn s^*\ i-j al sexually matnie, in a warm water 
tank ol tlu‘ Holanical (laideus at llatnbiirg: Michaelsen’s 
aeeonnt deals extdnsively with the genital system, in which he 
linds a mnnbiM of dirfermieeN as compared with Heddard’s descri])- 
tion. b. I’eri ler ( I o' shnrt ly afterwards notified tlu- iliscoverx- ol 
minuMons '.pv cimens in t lu- Rhone, but did not ,idd an>' anatomical 
details. Lasth’ in Kjii I (i;) loimd the woim in a nullah neai 
baliore in tlk* Ihinjab ; I was abk-to a<ld ,i nmnbe-r of anatomical 
facts to those necorded by r>ed«lard. but n')ne ol m\’ s])e‘cinun'- 
we le scxuallv mature. 

1 ha\ e since then 1 e*ce‘i\ ed specimens fi Din two source'.. In Ma\ 
Kjii Ml. ('iia\elv ol tlu' Imlian Museum sent me a tube contain 
iiig lix ing Specimens of the worm taken in Calcutta ; they were 
obtained Iiom mud m an e-ai t lumwaie ba^in containing a(juatie 
tdanls ]ihinte‘d in mud and water in the Museum gLinkui. It is 
noteworthx that the worms were put into tlu* tube* on the I 2 th 
Max', and weu- leceixcd by posi in bahoie at 4.40 p.m. 011 the- 
evening of the* i Sth ; the- tid>e xx as opened imnualiately , and the 
woinis we'ie lound to be- Still quite- iixu'ly. 'flu- me-aii teni[)era- 
tuie at Lahore for the- 2 \ houis xvas at thi.' date- ()o , the maxi- 
mum in tile* sliade xo() F, and the* temj)ei atuics must certainly 
haxe l>e*en highe*! in a railxxay van coming fioni the south. 

A few obserx'ations xxcre made on the movements of the* 
living xvorm. As remarked aboxe, they xve*ie* (piite active. The* 
posterie»’' pait ot the body xvas at times luhl quite still while the* 
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anterior part was \vrij2:gliiP2 ; the iiioveiiients of tlie posterior i>art» 
when these occurred, were either irrei^nlar wrij2.i;liiii;s or rej^nlar 
undulating movements. The gills in these specimens showed no 
movements of their own when the tail was at rest. The woiins 
manifested a sharp and sudden lesponse t() a toiieli with a 
needle ; they contracted somewhat , and then as a rule lemained 
quite motionless loi a short time, suhsiapuntlv resuming t heir 
movements. 

As to their external eharaeteis, the gill region was !-horl ; 
in one case well devi‘l()])ed eills eixised suddenly a litlU* dislanee 
in front of the hinder end, and iKhmd this point tlu'H* were 
only tubercles, about a dozen in both doisal and wmtial series, 
the two or three most ])osteii«)r Inmig slighth largei than the 
rest ; this ])(jculiarit y was possibly due to previous injury, t )n hold 
ing the lube up to the light and looking thri)Ugh it the gills we re 
invisible to the naked eye in the living animal on aei*onnl of theii 
transparency : their Kmgth was not greati'r than the dianu’tei 
of tin* body. The length of the animals was fiom i f to inches 
when extended, and their brc‘adth i mm. or more, (tin* specimen 
exhibited genital organs, as described below. 

Again in November loi i I recc-ived from the Indian Musenin 
a tube of these worms, ])ri*si‘r\ cd . which had beem tak^m in 
Madras in the mud from the I'ictt'riii vi'i^^ia tank in the Agiihoiti 
cultural vSociety’s i:;ar(h‘ns, in vSept<‘mbi‘r-t )<dobei , bv Piol. 

K. Raniunni Menon. 'I'lie speeinums weie in a bad state ol 
preservation, and consisted ol i<S fragimmts. of sizes from 25 to 
2 mm., mostly small ; these had apparentlv beloiigcal oiiginall\ to 
twt) worms, of which neither sliowed sexual oreans. 'Plu* peeuliaii- 
t>’ about these specimen^ w.is that the\' were const i i('ted . in 
trans\'erse section, so as to show a somewhat ligure of-eight ap 
pearaiice ; but the doi sal , and si dl more the \'eiitral, siiilace uas 
llattened, the xenlral surface, in the region in liont ol the gills, 
giving the a])pearanc'e of a Hat sole. 

The occurrence of a sexual sj)c*eimen among t lie worms 
receix ed from Calcutta oilers tht- dpport unit x’ of .adding .1 few 
remarks on tlie genital organs. 'I'lie ilillerences bi'twetai the 
descriptions gix’en by beddard and by .Micli,aels»*!! aie xa rv i'f>n 
sideralile. As brielly as ])ossible. the ehiel of tlu*^e are as lolloxxs : 
Michael.sen linds tiiat the vas deferens enters tlie proxim.al e\j)and- 
ed ])ortion of the atrium very obliquely through the wall ol 
the latter, nearly but not f|uit»* at its rounded extremity; this 
])ortion of the atrium is lined bv long columnar * ejiithelium , 
surrounded bx' a x’olnminous in\’i*stment ol glamlnl i ('ells, and 
encroaches posteriorly, where the v'as deferens joins it, on segment 
xii. It merges anteriorly into tlie middle* region ol the atiinm, 
which is narrower, undergoes several irregular xxindiii'gs, and 
Ix'fore becoming the distal region ot the atrium is joined by the 
paratrium. The distal region of the atrium is again wider, is bent 
at its n})]jer end like a hook, but its main portion passes vertieally 
downwards to the male ajierture. The ]Mral»’inm is a long 
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diverticulum from the middle rcRioii of the atrium, closely bound 
up with the atrium for some distance near its origin, then sepa- 
rating from it though still running parallel; it extends back 
through the whole extent of segment xii, has an insignificant 
lumen, and is, like the proximal portion of the atrium, covered 
with a thick layer of glandular cells. A special ovoid coelomic 
sac encloses the distal section of the atrium and so much of its 
middle section and of the paratrium as are bound up together. 
The spermathecat* consist of a duct with an expanded spherical 
ampulla. 

Beddard on the other hand shows the vas deferens as joining 
the atrium about the middle of the length of the latter. The 
internal half of the atrium has thus the appearance of being a 
diverticulum of the male efferent canal ; it is a large ovoid sac, 
with a considerable lumen and a voluminous investment of gland 
cells of ])eritoncal origin. The distal half of the atrium, below the 
junction of the vas deferens, is tubular, and is surrounded 
l)y a cf)nsidcrable muscular investment. The spermathecae are 
l)ear*shaped. 

The differences brielly indicated above might possibly be 
explained, according to Michaelsen, in one or more of three ways. 
First, Beddarers specimen might not have been fully mature; but 
this explanation is in any case not by itself suflicient, and more- 
over the clitellum was well developed in Beddard 's specimen, and 
the spermathecae contained spermatozoa. Or Beddard may have 
I cell misled, owing to the scantiness of his material, and the 
diHiculty of working out a com]‘letc descrii)li()n from one specimen 
only ; in this case it may have happened that Beddard has 
ov^erlooked the paratrium, and mistaken the relation of vas defer- 
ens to atrium. lyastly, the specimens of the two ol)servers may 
have belonged to different species ; this however Michaelsen thinks 
N'cry unlikely, since if the above differences do actually exist they 
are not (d' specific but of generic importance. 

The sexual j-pccimeii from Calcutta, mentioned above, was 
pretty certainly not fully mature ; in the sections, ri])c s]>ermatozoa 
are indeed seen entering the seminal funnel, and the sperm sac 
extends as far backwards as segment xiv ; but the clitellum is 
indistinguishable, the s]>ermathecae contain no spermatozoa, and 
there is no ovisac with contained ova. But in the circumstances 
above mentioned, the examination of other sexual specimens of 
this worm is a matter of some interest and importance ; and the 
present spetrimen has probably this advantage, that it will at least 
indicate whether the differences in the two already published ac- 
counts are or are not due to the first of MichaelseiCs suppositions, 

- i.e. to Beddard’s having worked on an immature specimen. 

Brielly, the Calcutta specimen agrees with Michaelsen’s 
description in all essential points ; and a full account would therefore 
be quite superfluous. It will only be necessary to refer to the 
figures appended, and to mention the characters in which the 
present specimen differs from Michaelsen’s account. 
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(i) The atrium and paratrium are confmed to segment xi, 
and do not encroach on xii. 

(ii) The proximal part of the atrium is a spherical sac, 
sharply marked off from the middle portion, and lined hy cubical, 
not columnar, epithelium (pi. xii, figs. 1,4). 

(iii) There is no bulky covering of gland cells surrounding 
either atrium or paratrium (pi. xii, tigs. 1—4). 

(iv) The lower portion of the paratrium runs side by side 
with the middle region of the atrium in a common sheath (pi. xii. 
fig. 2), as in Micliaelscn’s specimens, but their lumiiia never nnile, 
and open separately into the distal section of the atrium (pi. xii, 

fig- 3)- ^ 

(v) The combined atrium and j)aratrium undergo fewer wind- 
ings in the coelomic sac than is described by Michaelsen. 

(vi) The distal section of the atrium is straight tliroughout . 
not hooked at its dorsal extremity (])1. xii, fig. 3). 

(vii) The spermathecae are small , egg-shapc^d , with thitd: walls 
and small lumen. 

(viii) The female efferent apparatus is not described by 
.Michaelsen Beddard de.sciil)es an oviduct opening on the furrow 
between segments xi and xii. 1 find an oxmrian funnel on septum 
11/12 (pi. xii, fig. I), which leads to the exterior by a short oviduct 
opening on segment xii, a littU‘ distance behind the kwel of 
septum 11/ 1 2. 

I think it probable that most, if not all, the diffinences bet ween 
the Hamburg specimens and the ])resent one are to bi* refin red to 
their being in different stages of develojinient. .Vnd since the 
present specimen is presumably at a less rather than a more 
advanced stage of dev'elopment than that described b\’ Ifinhlard, 
and since nevertheless it show's a fairly ('lose agreemi*nt with 
Michaelsen’s de.scri])tion, it does not seem likely that the dis- 
crei)ancies in the accounts of Beddard and .Michaelsen are due to 
differences in the degree of maturity of their respecti\’e spici- 
mens. The <‘xplanati(m of those discrepancies is theretore to be 
.sought in one of the other directions indicated by Michaelsen. 

III. 

Limnodrilus sociaBs, Stephenson. 

The abov’c worm was recently described by me (13) from 
Lahore, where it is common. I have twice received specimens 
alive from .Mr. Cfravely of the Indian Museum ; the liiM oc'casion 
was in March 1911, the worms having been taken in a m.isonry 
drain at Belgatchia near Calcutta, the second in .May 1911, when 
a tube of these worms, taken within the precincts of the Museum, 
was received at the same time and under the same conditions as 
the Branchiura sowerhvi previously mentioned. 

Since the .shape of the cerebral ganglion is largeh used for 
purposes of discrimination and identification, I append a sketch 
of it, from a specimen in which it was well seen (fig. 4). 
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IV. 

Enchytracus indicus, sp. nov. 

I received from the Indian Museum in October last a small 
tube of \vf)rms collected by Mr. S. P. Aj^harkar, of the IClphinstone 
College, Ih)mbay, in the neighbourhood of that city. Mr. Aghar- 
kar’s note concerning the specimens is as follows : - Oligochaete 
found in egg membranes of the common pond snail Amhullaria. 
They were found in the eggs of this snail which I collected on 
August i8tli. The eggs were kept in a moist ])lace for hatching, 
and on the bth Se])lember, 1911, the young snails came out one 
])>' one. In some of these eggs, instead of the young snail,! 
found this worm. In other cases however it was found in the 
membrane surrounding the young snail.’' 



Fh',. 4. — I Juinodnlu'i icrebral ganglion, from above, d.v., dorsal vusscl. 

The tube contained six specimens, of which one was very 
small, in a good state of preservation. 

External characters , — The length was about 4 mm., the colour 
brownish , number of segments 31. The prostomium was short 
and bluntly conical : there was a head-pore between prostomium 
and tirst segment. The clitellum embraced segments xii — xiii ; it 
was absent however from the median portion of the ventral sur- 
face of the.se. segments. 

The setae are of the type which is ordinarily found in the 
genus, — shaft straight with however a slight proximal curve, with- 
out nodulus, gently swollen towards the free extremity, and 
pointed at the end. In length they are approximately 50/0 The 
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ventral series are three per ])un(lle in segments ii—xi, alxeiit in xii 
and two per bundle behind tliis. The dorsal series are two ])er 
bundle throughout. 

The alimentary canal begins in a tulnilar huecal eavit v liueii 
by low, approximately cubical, epithelium. The ])harynx ‘^uc 
ceeds, and is in turn followed by the ciliated oesophagus, narrow 
as far as segment vi, a little wider in vii and viii ; its calibre finally 
increases in xiv where the lube becomes the intestine ; the cilia 
are specially long in segments vii xi. Three pairs of se]>tal glands 
are present, in segments iv, v and vi ; their ])osition would jierhaps 
be more accurately described by saying that they are in close con- 
nection with septa .|/5, 5 () and 6/7, which split to enclose tliem ; 
the posterior pair of glands are united veiitrallv underiu ath the 
oesophagus. Peptonephridia are present as narrow coiled tidies 
in segment iv. 

The dorsal vessel begins in segment xiii apjianaitly , or at dis 
sepiment 12/13. 11 divides just behind the level oi the nionlli : tin* 

two divisions unite again ventrally, jirobably in segnuMit v,to 
form the ventral vessel. 

The nepliridia are o, the compact type, with a small anti'si'p 
tal portion and a pear-shapc‘d ])()sts(*plal ; tlie lattia* twice* as long 
as the ante.se])tal , the broad (‘iid anterior, tin* narrow end e'on- 
tinued into the duct, which passes downwards and bae'k wards. 
The duct is about half as long as the ])oslseptal jiortion. and duel 
and postseptal together are about twiea* as long as broad. Tlu* 
first nephridium is in segment v. 

The cerebral '^amdion is large*, in segment ii, and has the* doi 
sal vessel closely apiilied to it underne*ath. I'roin sections il 
ai)];ears to be slightly convex behind, or at any rate not inde‘nte‘d. 

Reproductive ort^uns. — The* testes are in \i. attae*lu*d to 
septum lo/ii; there are no sperm-sacs. The* funnels are* in 
xi ; they are much smaller than is usual in the family, and do 
not diverge very greatly from the ordinary form ; thus there 
is a small open funnel-like mouth, which is siu'ce*ede‘d by a 
portion of the tube comjiosed of columnar, edear and inm'ous look- 
ing cells (e'f. j)l. xii, fig. b, drawn from a spe*e’imcn in evdar oil). 
The vas deferens passes through se*j)tum 11/12, is coiled in tlu* 
anterior ])art of segment xii, but straight in its posterior ])or- 
tion ; it is very narrow, its diameter being 7-8/i. The ]H*nial bodv, 
in the ])osterioi part of xii, is s])herical, has a diameter of jo 
and opens on the surface by a wide aperture (jd. xii, fig. b). 

The ovary is attaclied to se])tum 11/12. < )va aretound in all 

segments from viii to xii inclu.sive ; segment xii may lx* largely 
filled by them (pi. xii, fig. b). The funnel is a backward rlepre^ 
sion of septum 12/13 each side, at its ventral attachment to the 
body-wall, whence tin* short narrow^ oviduct leads directly to the 
exterior. 

The spermathecae open to the exterior in the interseginental 
groove 4/5 ; the am|)u]la of each is .small, aiijiroximately sidierii al 
or ovoid, in diameter about 30/' ; it j)robably communicati's with 
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the oesophagus, though my preparations do not show the actual 
o])ening. The duct is several times as long as the ampulla, and 
is bent once or twice in its course ; in diameter it is 11-12/^. 

I may add a few remarks on two of the above characters. 
The first is the penial body. The Enchytraeidae possess in general 
glandular structures surrounding the external end of the vas 
deferens, but differ among themselves in the disposition of the 
gland-cells ; in some cases there are a number of separate aggre- 
gates of these cells, opening on the surface of the body around the 
male aperture, while in other cases the whole of the gland-cells 
are compacted into a spherical, ovoid, or reniform penial body, 
surrounding the last part of the vas deferens. Eisen (6) proposes 
this distinction as a means of separating the Enchytraeidae 
into two subfamilies, the Lumbricillinae which have, and the 
rhichytraeiiiae which have not, a penial body. I have shown 
however (12) that the representative genera of the subfamilies, 
Lumhricillus and Enchytracus , are connected by a number of forms 
which have a more or less intermediate position ; and that in 
particular a penial body occurs in more than one species of 
Enchytrai'us. It is interesting to find that this is the case in 
tlie present species also. 

The second i)oint is the condition of the seminal funnel. Its 
general form in the hhichytraeidae is described by the word ^ bar- 
rel-shaped/ and this form is occasioned by the excessive elonga- 
tion of the cells composing the first part of the duct ; at the same 
time the cells become clear and stain only slightly, due presum- 
ai)ly to the formation within them of a mucous substance. In 
the ])resent species the funnel is small, and the change in the cells 
comjiaratively slight ; the condition is therefore intermediate be- 
tween that usual in other families and that which is characteristic 
of the Enchytraeidae. 
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PLATE XI. 

Explanation of Figures, 

Fig. I. Branchiodrilus menoni\ anterior end of a specimen 
with four ventral setal bundles in prebranchial region ; no ventral 
setal bundle is to be made out in the segment of the first gill ; the 
first gill has apparently been damaged ; X 85. 

Fig. 2. Branchiodrilus nienoni ; anterior end of a specimen 
with three ventral setal bundles in prebranchial region ; the second 
gil lhas been damaged ; the dorsal vessel is seen on the left side 
of the oesophagus ; X 150. 

Fig. 3. Branchiodrilus menoni ; anterior end of a specimen 
with no ventral setae in prebranchial region ; none could be seen in 
the first gilled segment either ; X 85. 

Fig. 4. Branchiodrilus menoni ; a specimen in which asexual 
division is taking place, and is apparently nearly completed; X68. 

Fig. 5. Branchiodrilus menoni] transverse section of the 
prebranchial region, showing structure of pharynx and position of 
pigment cells. The specimen is that shown in fig. i ; X 150. 

Fig. 6. Branchiodrilus menoni ; transverse section through 
the sixth gill, showing position of blood-vessels, j)igment cells, 
etc, ; same specimen as fig. 4; X 150. 

Alim., alimentary canal ; chi., chloragogen cells (much resemh- 
ling pigment cells) ; c. m., circular muscular layer ; d. v., dorsal 
vessel, surface einthelium ; g.,gill; /. 7;. lateral commissural 
vessel; 1 . m., longitudinal muscular layer; pig., pigment cells in 
various situations ; ph., pharynx ; 7 ’. n. c., ventral nerve cord (the 
apparently empty space dorsal to it in fig. 6 is the giant fibre) ; 
j’. 7 .’., ventral vessel. ^ 

All the figures drawn with Zeiss’s Abbe’s drawing apparatus. 
The two sections (figs. 5 and 6) are seen from their front face ; 
hence left and right are reversed. 







PLATE XII. 

Explanation of Figures. 

Fio. I. Branchiura soiverbyi ; oblique section through poster- 
ior portion of segment xi ; X 120. 

Fi(r. 2. Branchiura sowcrbyi ; section through middle portion 
of atrium with paratrium ; X 410. 

Fkv. 3. Branchiura sowerbyi ; section through upper portion 
of coelomic sac, showing junction of paratrium and middle region 
of atrium with distal portion of atrium ; X 330. 

Fk;. 4. Branchiura sou'crbyi ; section through proximal 
region of atrium and paratrium outside coelomic sac ; X 240. 

Fk;, 5. Branchiura soiccrbyi ; vertical section through coelo- 
mi(' sac and distal region of atrium ; X 95. 

The above live figures drawn by Abbe’s drawing apparatus 
from a series of longitudinal sections through the anterior end of a 
single specimen ; the sections pass pretty accurately through the 
distal portion of the atrium on one side (iig. 5), but obliquely on 
the oilier (fig. l). 

/^. blood-vessel; r. sac., wall of coelomic sac; d. at., distal 
portion o[ atrium ; d. vi’., dorsal body-wall ; ni. at., middle jxirtion 
of alrium ; 0. /., ovarian funnel ; par.^ ])aratrium ; />. at., ])roxinial 
portion of atrium ; per., peritoneal cells round ])roxinial jiortion of 
atrium, corresponding to the glandular cells of other observers; 
sp.. septum 11/12; s. s., sperm sac; v. dcj., vas deferens; v. ic\, 
v(‘ntral body-wall; x, at upper end of distal portion of atrium, 
indicates the ])lace where, in a neighbouring section, the para- 
Iriinn and middle portion of atrium enter : o' male aperture. 

I'lc,. b. Enchytraett'i indicus \ segments xi and xii, from a 
sjiecimcii mounted whole in cedar oil. 

CV/ 7 ., clitellum : /., seminal funnel; oi\, ova; penial 

Inxly ; s., seta ; testis. 
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No. .],~CARIDINICOLA , A NFAV TYPE OF 
TFAINOCE PH ALOI 1 ) 1 ‘ A . 

By N. Annandalk, D.Sc., Supcriiili'iidoif of flit' In:h\in 

Mmcum . 

The object of the present note is to give a concise systematic 
description of an interesting symbiotic flat worm and to state what 
little is known of its habits. In prei)aring the description I have 
been indebted to the assistance of Mr. F. H (Savely, who will, 
I hot)e, publish before v^cry long a detailed anatomical account of 
the Temnocephaloidea represented in the collection of the Indian 
^Museum and will discuss the morphology of the species described 
below. 

I. SYSTEMATIC, 

Class T I vM N OCEI* H A L( ) 1 1’) 1 * A . 

It is perhaps doubtful whether the members of the so-calh‘d 
class Temnocephaloidea are sufficiently distinct from the Trema 
toda to be given that rank, and the peculiar little worm discussed 
in this ])aper is in many respects intermediati' bidween tlu* two 
‘’classes.” For the present, however, tlu* rec'ognized clnssilica- 
tion may be acce])ted as convenient. 

The Temnoe(*plialoiflea or Tenin<iCt*phala, w]iale\'er their 
precise rank, are small parasitic llatwoims with tentacles at tin* 
anterior end of the body and a large ventral suck(:r at the posterior 
extremity. They have a ca])acious sack-shaped alimentary laiial 
with an anterior month but without a posterior apiatun*. The 
external surface is clothed with a delicate (‘hitinous cuticle but in 
some cases bears cilia on certain parts of the body. I mmedi.'it(‘Iy 
below the cuticle there is a definite epidermis, in whii'h, however, 
cell-walls do not occur. The geiiit d organs li<‘ behind or on the* 
v’enlral surface of the alimentary canal in tlu* posterior part ol 
the body ; the genital pore is .situated near tlu* ])o^terior extremitv 
or in the middle of the ventral surface. 

A single species {ScuUiricIla didiulyhi) * has been found in 
Ivjrope but the grouj) as a whole is charact(*ristic t)f tropical 
and sul)trof)ical, or at any rate ‘■out hern countries. It a])pai 
ently has its headquarters in Australia, but is also ff>und in 
New Zealand, in Malaysia and in S. America. Only one Indian 
species [U'ood-Mason (i2)| has hitherto Ix eii identitied,^ name:* 
TcmnKcphala scmpf'ri, Weber, which is common on freshwater 

i Mrazek, .Si/.-. I\. Heselh h. In-s. u/v. \>. I, pi. 

» Mr. Gravely has recently icl' fitiM sp* cimens after cdiiparison with sonic 
of Prof. Max Webei*.^ ori^.'iiial examples from Java. 
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(Tal)-^ of the* ^enus Polamon (especially /^ manii. Rathbun) in 
liill-st reams in parts of Tenasscriin. 

The Temnocephaloidea appear to be confined to fresh water 
and to live, without exception, symbiotic rather than parasitic 
lives. In liabits they are ])rcdaceous, but they invariably attach 
tlu*niselves to a host which they can conveniently employ as a 
beast of burden and a stalking-horse in the pursuit of their prey. 
ICacli species affects a single host or a grou]) of closely allied 
hosts. Most of the Temnocephaloidca are found attached to 
Decapod Crustacea; lire Australian s])ccies inhal)it the gill- 
(diainber of crayfish ; the Malayo-Burman I'eninoccphald sanperi 
lives on the ventral surface of crabs; one vS. American form 
attaches itself to etjuatic tortoises, while another ])enetrates within 
the pulmonary chamber of the (Iastro])()d Anipiillayia. The 
sj)ecies to b(‘ discussed in this ])aper. like tin* allied Ivuropeaii 
form, is associated with small prawns of the family Atyidae. 

The Temnoce])haloidea may conveniently be divided into three 
families as follows : — 

I. At least four anterior tentacles ; ];osterior sucker circular ; 
alimentary canal much shorter than body, with the 
genital organs ])osteri()r to it. 

A. No lateral tentacles; no anterior 

sucker; ])ulsatile excretory 

poucluN pr<‘sent .. .. Tjcmnockphai.id.vi;. 

B. bater:d as well as anterior ten- 

tacles; an anterior sucker in 
front of the mouth ; no ]mlsatile 

excretoiy pouches.. .. Actin’od.vctvi.IvLI.ioai:. 

11. Only t wo anterior tentacles , .uile- 
vioi lUvUgin of posterior sucker 
cleft ; alimentary canal extend- 
ing to posteiior extremity, with 
the genital organs on its \a‘n- 
tral surface; no pulsatile ex- 
cretory ])oucIks .. .. SCUTAKIKLLIDAK. 

'file thiiil family appears to be considerably mon* mnolc 
frt>m the two tirst than either of the latter is from the {>lher. 
I)ut it has not hitherto been recognized as distinct. It con-^i-ts 
of two allied genera, Seutarielia . Mra/.ek, and Carulinudda . gen. 
luw, d'he former is known from a single species from Montenegro: 
the latter .‘roiii a single Indian species. Tlie family may therefore 
be said to agiav with mo-t of the secondary divisions in the 
Temnocephaloidca in consisting almost of a minimum of forms. 
(Inly 3 genera [ iemnocephafa . i'raspedclla, ActindiiiisfyLila . S<!{- 
tarielLi and (\ir,tdi ni\<da} are known in the ‘‘ Class” and of these 
/ (*/)//<?/</ is 1 he only genus that is not monotypic, while the 

Temuocephalidae is the only familv hitherto recognizoil that 
includes more than one genus, (Ait'^pcdcIIa as well as renuvh'cphala 
belonging to it. 
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Fam. SaiTARIUIJJl)Al‘. iiov. 

The two s]x^eies included in this family are holli luinnle, 
flattened, more or les^ ovoid or ^hield-sh'i]K‘d ori^ani^nis asvioriated 
with little freshwater ])rawn< of the family Alvidae. Tliev dilTer 
from all other known Temnocephaloidea in the followin'^ 
characters 

(1) There are onh" two anterior tentach‘s, whit'h diOi'i in 

structure and function fiann those of /V;//;/cr-, /)//a/a. 

(2) The posterior sucker is cleft anteriorh- in ^ludi a wa\ that 

it becomes either heart-shaped (W horseshoe shaj)ed. 

( ^) There are no external cilia on a’.iy j^art of the bodv. 

(4) The alimentary canal extends backwards to the postcaior 

extrcanity. 

(5) The 'genital ori4:ans lie beneath instead of l)chind the 

alimentary canal and the genital ]iore is situat'al in the 

middle of the* ventral surfat'c. 

In the al)seiice of lateral t<.‘ntaeles tlu' vScailarii'llidac aan-c 
with the 'i'emnoccphalidae but tliey nsenibk* AcHiioddi /vlr//(f ^ Max 
wrll(7, tS)in the absciu'c ot pulsatin;^ excretor\’ pouclu*s .ind in 
the arrane;<‘ment of the L;enital origans, 'riic external (ailii'le is 
niiiiut(d>' rin'j;c‘<l. 

Cakmdixicola, .i;en. nov. 

The mouth is almost ])recisely terminal and the whoU‘ phar\ n\ 
can be extruded in tin* form of a ])rol)()seis. 'I'lie tentai lrs .irisi‘ 
on the dorsal surlat'e, one on eitlna- sido of tlu‘ mouth Al tlie 
base of ixich tentacle, on the ventral surfaiay there is a small 
sucker. The postcaaor sucker is horsi shoe-shap(‘d. 'I'hr rx('ii‘t()rv 
system opcais on either side by a ])ore on the lateral margin ahno't 
on a level with thi‘ (*ycs. There are two lesti‘s on either sidr, a 
lari^er and more eonspitaious (‘xternal and anUaior testis and a 
smaller inner and internal one. 'rin- jamis is armed with eliilin 
and directed from rit;ht to left; the ovary re>eml)h‘s that of 
J\'innoccpliala in structure' and lies a little to the Udt ol the middle 
line; the vitellarium does not ('over the dorsal siniiee ot tin* 
alimentary canal. Ivaeli tentacle has a larc:e i;analion at its ba-e 
An eloii,i;ated inland runs alom^ each side of the anl(‘iior pait ol 
the body towards the tip of the tentacle. 

Tvjx*, Cariiiiuic(d(f in /ini, nov. 

Distrihiition. -The Oanjees and the .Mahanaddi rivan eastern 
India.' 

CaRID]NICOI.A INDICA, S]). IIOV. 

External charaders. -Th" animal is ImMily <ontraclile and 
almost protean in form, but is always flattened dorso-\'entrall w 
more or l(*ss ])ro luced at the anterior end and truneate posteriorlv. 

J Siurc thi.s wa.s written ^fr. Gravclv li.is obt-iiin'd of C<ii ifJi m- n><t 

on C<iridi)m suuiattcusis ni the Western tUjats 
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When noriiially contracted it resembles a median longitudinal 
section of a cone in outline. In length an adult individual can 
1 ‘xtend instantaneously from 0*5 mm. to 2‘o mm. The integument 
is colourless and transparent and the rings on the cuticle very 
narrow. The tentacles are extremely short and have a bluntly 
rounded tip; they are soft and apparently devoid of cuticle; when 
the animal is fully extended they have the appearance of being 
mounted on short peduncles. The mouth opens ])etween them at 
the l)ase of a depression which l)cc{)mes crateriform when the 
proboscis is fully retracted and the whole animal fully extended. 
There are two eyes situated on the anterior half of the dorsal 
surface some distance behind the base of the tentacles; the eyes 
are ‘directerl b^rwards and outwards; they are black in colour. 



Fig. I, — Clutiuous annuture of ori;aii of Curidinicola indica. 

A. The* entire ai mature, very 

B. — The terminal cup, still more hii;hly mijj^nilkd. The stem or intermediate 
portion and the basal funnel arc represented in optical section. 


When the animal is fully contracted the posterior sucker some- 
times becomes almost heart-shaped, l>ut as a rule it resembles 
the ligure formcil by a straight line the extremities of which are 
curved upwards through the greater part of a circle, the distance 
a\nut of the incomplete circle thus formed varying with the state 
of contraction of the animal. 

Alimeniiiry canal. -The mouth o])ens into an elongate cylin- 
diical but highly muscular pharynx (oesophagus) which can be 
thrust out bodily to nearly half the length of the animal. The tip 
of this organ is surrounded by a circle of minute prominences on 
each of which a sense-organ provided with a minute chitinoiis tooth 
is situated ; the whole ring is folded inwards when the proboscis 
is ' retracted. Strong, almost transverse retractor muscles, are 
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attached to the base of the ])harynx. Tiie iiilestiiio is rather lonj^er 
and much more bulky than the ])haryiix ; it is iiidistinetly saccu- 
lated at its anterior end. 

Genitalia. —Only the penis need ])e descril)ed here. The 
chitino^ part of this organ (fig. i) consists of three regions : - 
(I) a jkoximal, funnel-shaped base, (2) an elongate cylindrical 
stem and (3) a cup-shaped apex. The basal funnel occupies about 
J of the length of the whole structure and has a ])erfcctly sinoolh 
external surface ; it is almost twice as long as its basal diainetc r. 
The stem is about 34 times as long as its own transverse (liaineler, 
maintains the same diameter throughout its length, is circular in 
cross-section and occupies of the whole slriictnre. It is orna- 
mented externally with minute rounded prominences with which 
it is closely covered, the prominences forming ])arallel transx erse 
rings round it. The terminal cup is about i[ times as long as 
broad and only about the hmgth of the stem. Its sides, which 
are nearly parallel, are supported by four ciiuidistant vertical bars, 
each of which is about e(pial in breadth to the space which st‘pa' 
rates it from the next bar. At the rim of the cup the bars i)roject 
ipnvards for a short distance, their tips being bluntly rounded.' 

Excretory system. -A pore which I believe to be exendory is 
situated on each side of the body closi* to the edge of the dorsal 
surface and a little posterior to the eye. Thesi‘ ])ores are easily 
seen in living specimens. 

/igg.s. The eggs are nearly circular as sinai from the side but 
broadly oval as seen from above. JCach is provided with a stalk 
considerably shorter than its own diameter. 'I'ln^v art^ somewhat 
variable in si/.e but measure on an averagi* about o’24 Xo io nun. 
in dorsal view. The exteriud covering is chitinou^ but \'erv thin 
an 1 (|uite smooth ; it has a (b.^tinct yellowish tinge. 

7 y/)c (a s])ecimen mounted in glvcerine) No. 'AM \ , Ind. 

Mus. 

Localities^ ijU'. —River Mahanaddi ami canal oj)ening thereinto 
at Cuttack and R, Mahanaddi at vSambalpur, ^)risN:i (lubruarv 
and March) ; river Canges near Rajmehal, Heugal (.March) (/>’. /.. 
Cliaudhuri). 

Hosts —Caridinu pYopinifna, de .Man ( )) and i ' . snmatrcnsis ^ 
Houvier (3). 

II. -HIOI 3 KlICAL. 

The first specimens of Caridiniada wc-rc* toiuid attached to 
antennae of prawns of the genus Caridina taken at C^itta< k in 
February and preserved in spirit. Other-, were* discovered loose 
in the same bottle. They were, naturally enough , mistakem for 
small leeches by my a.ssistant who was sorting out th** contents of 
the bottle. As the s])ecies was evidently one of considerable 
interest, I took the opportunity U) revisit Cuttack last March 
and found the worm abundatit in the gill-chambers of C. propinqiia ^ 

1 Thc.se dt'tails ran only he seen wilh the a d of an oil lens ait< r 

the specimen has been treated with cansti'* potasli. 
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which swarmed among water-weeds at the edge of the Mahanaddi 
and also in a canal at the same place. Loose specimens were sub* 
se(|uently found in bottles of Caridina sumatrensis from Sambalpur 
in Orissa and Rajmehal in Bengal. 

In the river and canal at Cuttack small Decapod and Schizo- 
pod Crustacea are extremely abundant. At least three species of 
Caridina (C. nilotica, Roux) (s./.), C. fropinqua^ de Man, and 
C suniairensis, Bouvier, occur among weeds at the edge, and also 
numerous small (mostly immature) Palaemonidae ; while the 
water is often full of large shoals of the little estuarine Mysidac 
Potanwmysis assimilis and Macropsis orientalise Tattersall (10). 

In si)ite of a careful search, I did not find Caridinicola on any 
species of Palaemon or Mysidae at Cuttack or on Caridina nilotica, 

I cannot, however, be sure that it did not occur on C. sumatrensis, 
although all the specimens of Caridina on which I know that I 
took it are assigned by Mr. Kemp to C. propinqua: for the 
immature individuals of the two prawns resemble one another 
very closely. 

I have not been able to find Caridinicola on Caridina propin- • 
qua in the neighbourhood of Calcutta, but this may be due to the 
fact that the prawn in this district is only found in distinctly 
brackish water, whereas the water of the Mahanaddi at Cuttack is 
very nearly, if not quite, fresh. That of the Mahanaddi at Sam- 
balpur and of the Ganges at Rajmehal is of course (ptite fresh. 
Nothing is yet known of the distribution ol Caridina propinqua ^ 
which has hitherto been recorded only from the Ganges delta, 
but it is very closely related indeed to C. jossarum, Heller, from 
Persia, and it is probable that closely allied forms extend all 
over the territory intermediate between that country and lyOwer 
Bengal. C. sumatrensis appears to be distributed ovei a consider- 
able ])art of the Oriental Region. 

The host of Scntariella is Atyaephyra dcsmarcstii , the only 
uon-caveruicolous European Atyid. 

The habitual position of Caridinicola on its host is inside the 
gill-chamber, in which it lies attached to the gills. In most cases 
it can be readily detected in this position with the aid of a low- 
power microscope by an external examination of the prawn, whose 
integument is rarely pigmented so deeply as to render the opercu- 
lum opaque. If the water in which the prawn is living, however 
liccomes foul or if any noxious substance is added to it, the worm 
immediately emerges from the anterior end of the chamber and 
makes its way rapidly along the antenna or antennule. After 
gesticulating wildly in a manner that will be described presently, 
it then makes of! in search of a new environment, being by no 
means w^holly dependent on the prawn for the power of locomotion. 
Eor this reason very few specimens can be found on prawms which 
have been kept in captivity for more than a few hours, unless 
precautions are taken to keep the water fresh. 

' Caridinicola ^ though not markedly gregarious, is usually 
found in parties of two or three and, so far as my observations go. 
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such parties are usually confined to one gill-chamber, that on the 
other side of the prawn remaining vacant. 

The eggs are attached to the gill-filaments of the host and are 
a])parently deserted by their parent before they hatch. I found 
numerous examples far advanced in development at the beginning 
of March. There are as a rule not more than half a dozen on one 
host. 

The food of Caridinicola consists mainly if not entirely of 
minute Protozoa and Protophyta. The contents of the alimentary 
canal as a rule consists of a brownish granular substance, probably 
excretory and containing large numbers of Diatom and Destnid 
skeletons. The tests of Rhizopod Protozoa are oft cm present also 
in considerable numbers. 

Prey is evidently captured by means of the pharynx, which 
can, as already stated, be thrust out bodily in the form of a 1)10- 



Fig. 2. — A single individual of Caridinicola indua in dilkreiit stages 
of contraction. 


bo.scis. I have not been so fortunate as U) see the i)rocoss, but 
Babu Abohya Charan Chowdhary, the Museum draftsman, tells 
me that while he was drawing the sketches rei)r()(hiced in lig. 2, 
he saw the worm suddenly shoot out its ])roboscis and seize there- 
with a “small insect'' which was running past. Tlie proboscis 
was then rapidly withdrawn. The “small in.sect ’* was probably 
an Infu.sorian. The animal can easily be induced to extrude its 
])roboscis by the exercise of pressure. Ap])arently the extrusion 
takes place more readily when the whole bf)dy is in a state of 
moderate contraction and is brought about by lateral contraction 
of the muscles of the body-wall, which are very well developetl, 
aided by those of the organ itself. Retraction is affected by means 
of the retractor muscles situated at the base of the oesophagus. 
Doubtless the .sense-organs surrounding the mouth enable the 
animal to decide whether the prey captured should be swallowed 
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or rejected, while the little teeth with which they are provided 
assist in its retention. 

When Caridinicola is undisturbed in the gill-chamber of its 
host it habitually remains with its body in a state of moderate 
retraction, approximately as in fig. 2 d. The posterior sucker is 
firmly fixed to a gill- filament and the body is arched u])wards and 
forwards in such a way that the cve? look directly forwards and 
outwards, the anterior extremity being bent considerably down- 
wards If any disturbance occurs, however, the animal imme- 
diatelv straightens itself and elongates its l)ody to the utmost. 
Such attitudes as those shown in fig. 2 a and b are (inly adopted 
just before it begins to move forwards. Apparently the rule that 
it emerges from the anterior end of the gill-chamber is idisolutc, 
and it invariably escapes via the antenna or antennule. As soon as 
it reaches the lilamentous jiart of one of these apjiendages it stays 
its course and leiuains for some little time with tlie peculiar 
posterior sucker clasped round the hair like structure. The body 
is stretched to the utmost and moves rapidly upwards and down- 
vsairds and from side to side, often gyrating almost as if on a pivot; 
but the sucker retains a firm hold. The tentacles during thi'se 
evolutions exhibit curious twitching movements app/arently neither 
correlated in the case of the two tentacks nor rhythmical. .\t 
length the Caridiniada releases hold of its host and drops to the 
bottom or onto a ('oiivenient weed. It seems piobable that it 
habitually deserts its ho.st at night, for I found it difficult to pro- 
cure s[)ecimens on C(iridi)ia in the Mahaiiaddi early in the morning. 

Progression is effected by means of “ looping.” The body is 
fii>t field upright and stretched to the greatest jiossible length. The 
anterior extremity is then b nt downwards ami the surface along 
which ])rogression is to be effi'Cted touched gently by the tentacles 
with tlieir chai aeteri.^tic twitching mov(*menis. The two little 
anterior suckers nexttaki* hold, and the ]u)steiior sucker i'^ released, 
drawn forward to a position immediately behind that occu])ied by 
them and then atfixed again. The animal is now' in readiness for 
a new move forwards. 

'faking the above-stated observations into consideration, it 
seems probable that the tentacles are, as their structure would 
suggest, primarily of use as sensory oigaiis. They seem to play 
no other part in progression than that of testing the ground before 
the anterior suckers attach themselves to it. They have, I think, 
another function, namely that of finding the right host. I noticed 
that it a Caridinicola were removed from its host and placed in a 
dish of water in which a Coridina of the right species was present, 
it immediately stt'od up in the water on its posterior extremity 
and, after tw isting about in all directions and flicking its tentacles, 
finally directed them in the direction of the Caridina and then 
moved rapidly towards it. This happened whether the Caridina 
was dead or alive; indeed, even if it were torn in pieces, the little 
worm appeared to be attracted by the fragments and attached 
itself to one of them. 
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The eyes probably serve another purpose. As the worm sits 
in the gill-chamber of its host, they are, as I have already slated, 
directed straight in front of it. The current of water that llnws 
constantly through the gill-chamber must bring in many of the 
little organisms on which feeds, and it is reasonable 

to assume that it catches these organisms by means of its ]>rolrn- 
sible pharynx. In order to do so, however, it must lirst become 
aware of their presence. There is every probability that it does 
so by seeing them, for the walls of the gill-chamlier of f 
propinqua are of glassy transparency and offer hardly any obstat'le 
to the passage of light, while even tho^e of C. sunid/rnisis ^ although 
they are as a rule much more densely pigmented, are by no means 
opaque. 


vSUMMARV. 

1. The new genus Candinicola coiistituttvs with '^cuturicHu . 
Mrazek, a family of Temnocephaloidea ” of whicli the latter \> 
the type. 

2. The family Scutariellidae is distinguished from other fami- 
lies of the gronj), among other characters, l)y the fact that the 
intestine extends to the ])osterior end of the body and that the 
genital organs, therefore, lie on its ventral surfat'c* instead of poste- 
rior to it. 

3. CayiUinicola is distingni^hed from ScutariclUi by the pos 
session of a pair of small anterior siu'kers, by the terminal ])osi- 
tion of the mouth and by the ])ecnliar shape of the ])osteiior 
sucker. 

4. Cariiiiiiicola iniiicu is found f)nly in assot'iation with (i i 
tain s|)ecies of the Atyid genus Cariiiina, nameh’ (\ pyopinqita . 
de Man, and C. smualrefisis, Houvier. 

5. It ca])tures its ])rey by inean-. <if a protrusihle phni vnx oi 
oesophagus. 

(). Its tentacles are sense-organs <ind are apparent!}' mn 
ployed in testing the nature of the surface along whi('h the animal 
is moving and also in linding the host. 

7. The eyes are probably used for the detection (j 1 prf\'. 

8. Progression is affected by “ looping.’* 

In conclusion 1 must again exi)ress my indi*btediuss to 
.Mr Gravely and also to Mr. vStanley Reinp, who has given me 
great assistance in identifying the liosts ot (Airidiuuoia indica. 
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XXIII. PRELIMINARY D E S C R I P T I O X OV 
A FREvSH WATER MEDUSA PROM Till? 
BOMB A Y P R E S I D E X C Y . 

By X. Annandai.e, D.Sc.^ Sn[ycri)itc)idcut oj the 

Indian Mitscunh 

Mr. P\ H. Gravely of the Indian Museiini ainl Mr. S. P. 
Agharkar of the Ivlphinstone College, Bombay, have recently 
obtained many .specimens of the medusa referred to on p. i.f|, 
vol. Ixxxvii of Nature. The following preliminary description is 
based on an examination of the.se specimens, which are several 
hiiiulreds in number and come from the Venna and Koyna 
valleys in the vSatara district of the lh)nibay Presidency. 

Lii^inocnida indica, sp. nov. 

This medusa is closely allied to L. tan^anicae (Bohin)' and 
L. rhodcsiac, Hotilenger.’ but differs from both in the arrangenuail 
of its tentacles and sense-organs. 

Dinioisions. The snudlest specimen (lig. i) 1 have seen is 
about 175 mm. in diameter and has probably been, al any rale 
when in a state of contraction, at least as d(*ep as broad. P'nll- 
grown medusa* are 13 mm. in diameter and almosi three times as 
broad as deep. 



I'k;. I — Young inediiaa of JAmn^cnida nvhen. 


Umbrella . — The umbrella is very shallow and almost flat 
on the dorsal surface in the adult; in the young it is distinctly 
flattened above but not so broadly as in the arlnlt. 


» Giinther {R.T.), Ann. Mat;. (6) xi, p. 269 ( 1893) ; ()uart. Journ 

Muro. Set. xxxvi, p. 271 (1894); P.Z.S.^ 1907 (ii), p. 643; Brriwno in Graham 
Kerr’s The Wovk of John Samuel Budf;ett, p. 471 (1907); Bouleiiger (C.b.), Quart, 
fourn. Micro. Sci. Ivii, p. 83 (1911). 

® Bouleuger (C.L.); torn, cit., p. 427 (1912). 
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M anithriiiin. The manubrium in most oi Mr. (jravely’s and 
Mr. A^liarkar’s specimens has the saucer-like form characteristic 
of the i;emis. consisting merely of a shallow riiij^ and openinci 
nearly as wide as the velum. In stmie few adult individuals, how- 
ever, it is in a more or less contracted condition, while in one 
yj)un^ one (fi^. i) its margin has been drawn together in such a 
way as to close the mouth almost completely, leaving only a 
minute star-shaped aperture. Mr. (>ravely informs me that even 
the largest medusa* are (juite capa]>le f)f k(‘e])ing their mouths 
closed, so long as they are in good health. 

(ionad^. '['hv gonads surround the manubrium as in other 
nu‘m])ers of the genus. In the male the testis forms a uniform 
o])a<jue white ring, but in the female the ring is grooved vertically 
at fre(juent intervals so that it has a crimped a]:)pearance. The 
grooves c*xtend from the up])er j)arl »)f the manubrium downwards 



Tcntacks .nul sense orj^aiw as seen from below, v, ^oioe^st ; p. l.-- 
piiiiiary letitai le; s.t, — .secomlary Iciilaelc . v. .-velimi. 

but do not icacli its distal margin, 'they ilo not form disliiu't 
loculi in the ovary, for the ova, which are arranged hoii/.oiitallv . 
extend across them. A number of minute greenish cells (pos- 
sibly symbiotic algai*) exist in ilie outer co\’ering of the ovary and 
give it a faint yellowish tinge. The egg^ are \'ery small; when 
ri])e and apparently ju^^t about to be emitted from the ovary tlu v 
are circular and fn)m 004 to o o() mm. in diameter. At an 
earlier stage tliey are ])nHlueed and pointed at one si<]e. 

/6Vn\' '-'riie tentacles appear, at any rate in tin* adult, to 
lune a much more detinite arrangenu‘nt (tig. 2) than is the case 
either in L. hDii^tviicac or rliodisiac. In general structure they 
agree with the tentacles of the.'^e species They may be divided at 
sight into two series that may be called primary and >ecoiidai v ; 
those of each series having a distinctive structure, position and 
number. The primary tentacles are much stouter at tlie base and 
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al^o much loii.cjcr than the secoiulavy ones. They extend upwards 
from the base throuj^h the jelly of tlie bell for a short distance and 
on emerj^eiice therefrom lie parallel to its external surface, each in 
a shallow i^roove, for a])out twice the distance for whicli thev are 
enclosed in the jelly. Tliis groove extends to the ed,e:e of the 
umbrella. On its termination the tentacle beiuls outwards and 
uinvards and then downwards. At the ])oint at which it does so 
there is only a very slight ])rominence on the surface of the 
umbrella. The base of the ])riniary tentacle is both constricted 
from side to side and llattened dorso-ventrally. On tlu‘ dorsal 
surface, where it is in contact with the nu'scvaloea below tin* 
ectoderm of the bell, its emloderm contains nninerons small polv- 
; 4 onal cells of a yellowish colour due to their thickened walls. 

The Si*ct)ndary tentacles are not only much shorter but also 
more nearly cylindrical and e((nal than tlie pninaiy (Mies. The\' 
project practically straij^ht out from their basi‘, whidi is not, or 
only t(^ a very slight extent, encloscal in the j(‘llv. 

The full number of tentacles is JS 4 . I'A'cry primaiv tcaitacle 
is followed by live secondary ones arranged in a straight liiu‘ with 
their bases a little furtlua- from the velum.* 'rina’c are thus j 
series of six tentacles each, each consisting of one piiinaix' and lixa* 
secondary tentacles. The radial tentacles art* I'ollowt'd b\' li\t‘ 
secondary tentacles just as otlu*!' ])rimary tiaitai'les ait* 

Tt might be jiossible to divide* tlu* primary tentacles into sevei al 
■vries by their lt*ngth and in tin* adult inednsa the radials are 
ilistiiu'tly longt'r than the others; but the dirfer(*iK'(*s in this resp(‘i‘t 
aia* slight and apparently uniniportant . In the \’onng medusa 
! '75 inin. in diameter only two series t'an be distingnislu'd and the 
radial tentacles are ver\' little if at all longer than the o 1 h(*rs. At 
I’liis stage there are | jirimarv tt*ntacles and eaeli is followed b\’ 
a single secondary oiua uhic'h is distinguished no! onl\' bv its 
smaller si/.e but also b\' being ])laced a lilth* lower f)n the edge of 
the bell as seen from the side or above. 

The otoevsts are ('omj)ai at i\’el y Iaig(‘. at K'ast 
cijuallying the base of the largest tentacles in diameter. The>' 
also have a very delinile anangement in tlie adult. lC\a‘r\ set 
of live secondary tentacles has two otoevsts at its base and these 
two are separated from the next pair b\' tlie base ol a ])rimarv 
tentacle and by an j>utward emargination ol tin* inner edge 0 } tin* 
ring of thickened tissue at the base ot tin* tentaelcs. It is alwa\s 
(juite clear, in well-preserved specimens, that the otoe vsts are not 
situated at the ba-e of the ])riinarv tentacles and are not sur- 
rounded by anything like a teiitacnlai bulb. In tin* young ni(*dn- 
-ia already alluded to there are emlv three Inlly ffamed otoevsts in 
each ejuadrant, /.<’ , only twelve in all ; while in an older medusa 
measuring mm. in dianietei tln.-re are five in each (piadrant. 


1 fMviiij? to the f.x t that the base of the ]>riiiiary tfiitaf le is emh^aaed in 
the jelly, this tentacle, unless a very careful exaniinatimj is 7)ia(h- from helovv, has 
the appear ant •: of arisint* furtihy from the velum th.'iii the se(;‘)n(lMry t^'iitacle. 
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In the adult medusa the total number is 128. The senseorgans 
have the structure characteristic of Limnocnida, 

Nematocysts . — The nematocysts resemble those of other species 
of Limnocnida both in shape and in arrangement. Round the 
margin of the bell they form a “ nettle-band/* in which they are 
found in various stages of development, always lie parallel to the 
external surface and never possess cnidocils. In the basal part of 
the primary tentacles they have the same position and still lack 
cnidocils. In this region they are very numerous. From a point 
a short distance beyond that at which the tentacle projects from 
the edge of the bell, however, they are arranged in very definite 
l^apillae. In these they stand out almost vertically from the sur- 
face and are provided with cnidocils. On the distal part of the 
tentacle the papillae are arranged in transverse rings round it, each 
ring consisting of four papillae. On the secondary tentacles 
the papillae extend nearly to the base 

Types (many specimens from Medha, Yenna valley, between 
l\Iahableshwar and Satara). No. Z.E.V. '' V*' Mus. (F. //. 

Gravely : May, 1912). 

Distribution , — Pools in streams in the Western Ghats that 
finally enter tributaries of the Kistna river, vSatara district, Bom- 
bay Presidency. 

On the manubrium of specimens from Tambi in the Koyna 
valley I found numerous examples of the Infusorian Trichodina 
pediculusy Ehrenberg, a s])ecies which in Europe live< symbioti- 
cally on Hydra and other aquatic organisms. 



XXIV. ON A NEW GENUS OF INDIAN 
THRIPS (TH YS ANOPTER A) INJURIOUS 
T O T U R M IC R I C. 

By Richard S. Bagnali., F.LS., F.E.S. 

(Plate vii.) 

Through the kindness of Dr. N. Annandale I am able to drscriho 
the following interesting species of Thrips which was sul)mitted to 
me with other Indian material in 1909. The specimens were col 
lected more than thirty years ago, and on that account are not in 
such good condition as one would wish. I have however ina^le a 
greatly enlarged drawing which shows the chief features of bot h 
sexes, and whilst the following description is a very complete one, 
considering the fragmentary state of the material, I hoi)c later 
to have the pleasure of examining some newly collected specimens 
and thus be enabled to more accurately describe and figure cer- 
tain parts. 

Apart from its economic inn)ortance the species is one of 
considerable interest. It belongs to the sub-order Terebrantia and 
in certain features, such as the general character of the head and 
prothorax and the form of the anteiime, it would a])iK*ar to be 
closely related to the genus Heliotlirips, but a number of strong 
and peculiar characters (italicized in the generic descrii)ti()n) are 
of such importance, I consider, as to render it advisable to jilace 
the genus into, at least, a sub-family of its own, the Panchaeto- 
thripinae. 

Dr. Annandale has sent me the following transcription of the 
reference to the specimens, which appeared in tlie Indian 
Museum Notes,” Vol. r, 1889-1891 -Entomology Notes— by Iv. C. 
Cotes, ]). 109: — 

Specimens were received on 21st May, 1889, from the Board 
of Revenue, Madras, through the Superintendent', Government 
Central Museum, Madras. Suita thegulu, small black-winged insect, 
frequently jumps from one place to another. This attacks the 
plant when two months old. The leaves become rolled up, green- 
ish in colour, turning pale yellow, and the leaves gradually be- 
come dry. This spoils the turmeric crop, and rhizomes are not 
developed. Eggs are also deposited on the back of the leaves. 
Suita thegulu is considered to be a severe form of attack.*' 
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Order THYS ANOPTER A. 

Suborder Terebrantia. 

Kiim. THRIPIDAE, Hal. 

Sub-fam. PANCIIAKTOTHRIPINAIi, niihi. 

Geu, Panchaetothkips, nov. 

Head short and strongly transverse, posteriorly strongly chitin- 
I'A'd in the jorm of a raised collar \ Irons depressed; cheeks roundly 
contracted before collar. Ivycs prominent and protruding, ocelli 
present, d long, eight-jointed . joints three and four very 

long and slender, five and six broadly united, the style bristle- 
like with the eighth joint much longer tlian the penultimate. 
Maxillary ])alpi long and slender, three-jointed. Prothorax strong- 
Iv transverse, without prominent bristles. Pterothorax large. 
Wings present, not reticulated; spines on fore-wing exceptionally 
long and strong ; jore-vcin a pparenlly merged with costa, and hind- 
erin ohsotete. 

Abdomen broadly o\'ate, depressed and margined laterally ; 
tenth segment in the female cylindrical a)id alnidst closed eoitrallv ; 
Oeipositor eery long and slender, almost straight. Anal spines 
CM e ptio flail V long and strong. 

'Ihpe Panehaetothrips indie as niihi. 

/ 

Panchaetothkips indichs, s]). no\’. 

9 bength V ] nun. Length of last abdominal segment about 
()’25 mm. Colour brown or yellow-brown, the i)terothorax, the 
last abdominal .segment and olteii the hind part of body darker; 
sides of pterothorax shaded with grey. Fore-tibia' yellow at apex, 
Intel mediate and hind fermora yellowish basally and a])ically, and 
the tibiae lighter at knees and shaded thence from brown to clear 
vellou’ at apex; all tarsi yellow. First antennal joint yellowish- 
brown, second coiK'olorous with head, joints three to five clear 
vellow, almost white, shaded with light brown at tips; apical 
joints light brown. 

v^urface of headi lightly reticulated, most .strongly laterally and 
in the space between each posterior ocellus and eye; transversely 
striated below collar. Strongly transverse, widest across eyes; 
space between eyes almost three times the wddth of an eye; frons 
slightly tiroducedl, sc'paiating the basal antennal joints and having 
the apex narrowly eiuarginate. Forehead depressed from about a 
line drawn across the anterior fifth of the eyes; cheeks slightly 
roumled and thence strongly narrowed basally to collar which is 
a\)\'aiently raised laterally and dorsally. l^yes large, prominent 
and very coarsely facetted ; ocvlli rather large, oviform; anterior 
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ocellus forwardly directed, placed in centre of forehead on a line 
drawn through the anterior fifth of eyes ; posterior j)air on a line 
drawn through the posterior third of eyes, the space separating 
them being as great as that between each ocellus and eye. Mouth- 
cone reaching across prosternum. Maxillary palpi three-jointed, 
long and slender. Antennic widely separnlcd at liase, more than 
three times as long as the head; first joint short, cylindrical and 
narrower than the second; second widest at middle where it is 
about as broad as long, slightly narrowed distally and truncate at 
apex; third and fourth extremely slender , almo.st .spindle-formed ; 
fifth slightly stouter and broadl)^ jointed to the sixth which is 
roundly narrowed apically ; .seventh styliforin , parallel sided, and 
eighth continued in the form of a bristle. Relative lengths of 
joints: — 6, 12, 24, 19*5, 17, 10, 5, 15. In one s])eciiuen the 
fourth joint is only very little shorter than the ])receding. 

Prothorax .strongly transverse, without any conspicuous 
spines; surface finely and irregularly striated transversely. Ptero- 
thorax large : me.sothorax roundly widened to juncture with the 
metathorax which has the sides roundly narrowed to the base of 
abdomen. Both meso- and metathorax laterally convex and with 
the surface reticulated. Surface of all the legs similarly reticu- 
lated; hind pair much longei than the others. I’ibia of each hind 
leg furnished with a series of minute bristles for practically the 
whole length of the inner margin. Wings strong and reaching to 
the last abdominal .segment; fore-wing narrowing rather unevenly 
from the beisal fourth; basal ])art with a series of four long strong 
bristles on the fore-margin, the third beiiig the longest, and a series 
of ten very long and strong spines on the costa, the last of which 
is the shortest. There are three spines on the basal j)ail of llu- 
fore-vein ; this vein apjiears to be carried to the extreme tip in 
the form of a thickened fore-margin, and is furnished in the apical 
half with six spines. There is one short and one long spine just 
under the first co.stal spine, Init there ai)pears to be no trace what- 
ever of a hind -vein nor of any s])ines set on a line corresjK)n(ling 
with such a vein. The fore-fringe is ])oorly developed whilst the 
cilia of the hind-fringe are clo.sely spaced, long and slightly wavy. 
The hind-wing has the median vein well-developi‘d , and the hairs 
of the fore-fringe are much .shorter and more widely spaced than 
those on the hind margin. 

The abdomen is strongly depressed and margined laterally ; 
and excluding the last segment is broadly oval, in s )me sj)ecimens 
circular. Towards the apex the posterior angles of segments 
are produced into overlapping spinous processes. Ihe last segment 
is very large and elongated in the form of a tube, bearing at its 
apex four long and two shorter spines, all of whicli are exception- 
ally stout. The apex of the ninth segment is furnished with a 
series of long, stout si)iiies, the longest over-reaching the tij) ol 
the last segment; the eighth is fuini'^hed at its ]>osteiior margin 
with similar bill short spines. Ovipositor vt'ry long ami slender, 
almost straight. 
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c^. Smaller and narrower, end of abdomen and genital armature 
as shown in plate vii, figure 2. Sternites two to six with an 
elongated chitinous thickening. 

Habitat. — India; on the leaves of turmeric (Curcuma longa), 
Madras, 1889. 




EXPLANATION OF PLATE VII. 
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’-Panchcetothrips indicus gen. et sp. nov. 9 X 85. 
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end of right antenna X 
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XXV. THE AQUATIC CHHUONIA OF THE 
MAHANADDI AND ITS TRIBUTARIES. 


By N. Annandakk, DSc.^ Suf^erititemhtit ^ 

Indian Museum. 


The smaller streams that join to form the Mahanaddi (liter- 
ally the ‘'Great River’*) rise in various moiintain-ranj^es in tlie 
Central Provinces of India and their united waters flow eastwards 
through Orissa to the Bay of Bengal, which they rcMch by 
several mouths. The Mahanaddi river-system is thus, on the 
eastern side, the most northerly system of any im])ortam'e in 
Peninsular India properly so called, that is to say India south of 
the Ganges and the Indus. From the Gangetie system it is not 
separated either by any great distance or ])y any very important 
natural barrier ; the most northerly mouth of the Malianaddi is 
hardly more than lOo miles south of that of the R. Huglili, and 
there are neither mountain-ranges nor deserts ])etween them. 

Almost all that is known of the aquatic chelonia of the Maha 
naddi river-system is contained in a ))a])er by the late Dr. \\\ T. 
Blanford published in the o / Asiatic Society of Hrni^al 
in 1870 and entitled “ Notes on some Reptilia and Am])hibia 
from Central India.” In preparing my recent account of tlie 
Indian Trionychidae (Kec. Ind, Mas., VH, pp. 151-180) I had 
before me most of the specimens of that family collected by 
Dr. Blanford but was unable, for lack of further material, to add 
much to what he had written. Now, however, thanks to flu- 
assistance given me by Mrs. h'. deMonte of Cuttack in tfrissa, 
Mr. T. vSouthwell, Deputy Director of Fisheries, Bengal, ami 
Mr. B. U. Chaudhuri of the Indian .Museum, it has become 


possible to deal in a more satisfactory manner both with Dr. 
Blanford ’s sj)ecimens and with those that have recimtly been 
acquired. Iwen so, I have only been able to ])rovi* the existeiK'e 
in the Mahanaddi and its tributaries of lV>ur aquatic tortoises. 


although at least eleven .species tlni 
haunt the waters of the Ganges, 
following ; — 

Trionyx gangeticus ^ 

Trionyx hurum 

limy da granosa ! Trionychi- 

Pelochelys cantoris 1 dae. 

Chitra indica | 

J 


may be called strictly a(|uatic 
These el(.*ven species are tlie 

Har della ihurgi 1 

Balagur haska j 

Kachuga lineaia | Testudini- 
Kachuga dhongoka f dae. 

Kachuga smithii I 

Kachuga tectum J 
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It is ])robable that at least three of the Gangetic Testudinidae 
also occur in the Mahanaddi system, viz.. Kachuga lineata^ K. 
dhongoha and Baiagur haska. Of the first I have examined a 
young specimen taken by the late Dr. W. T. Blanford* in the 
lower reaches of the Oodaveri, while the second is represented 
in the Indian Museum by quite typical examples from the Ner- 
badda and from Hyderabad, and the third by a skull from the 
fiodaveri. Of tlie four forms, moreover, of which specimens 
have actually been obtained from the Mahanaddi, three are so 
closely related to Gangetic forms that they may be regarded 
merely as subspecies or local races thereof. The distribution of 
the fourth is still very imperfectly known ; it may occur in the 
iip])er reaches of the Ganges. 

The following are the four tortoises actually known to live 
in the Mahanaddi : — 

Trionychidak. 

'I'rionyx gangcticus mahanaddicus^ 
subsp. nov. 

Trionyx Icithii. 

It my da granosa intermedia. 

The tv])e specimens of all except I'yinnyx leifhit are in the 
collection of the Indian Museum. 

loun. TklONVCHIDAIC. 

TkIOXYX (tAXOKTICt'S MAH AXADDICUS, Sllbsp. IIOV. 

Trionvx gangetieus^ Cuv. var. {I>artim)y Hlanford, /. J . 5 ./?. (2) 
XXXIX, p. {1870). 

rriony.\ ganye/iens, Annaiulale, Ree. Ind. Mas. \'II, Addenda 
Nos. 167S1, i()79i, i67«)2, 1087-8. p. i8(), pi. v, fig. 2 (iqi2). 

Closel\- allied as the Mahanaddi 7 V/h//y\ is to the typical 7 '. 
giingedens I now tliink, after examining a fully adult specimen, 
that it nuisl be recognized as a distinct race. It may be defined 
as follows : 

Costal ] dates eight pairs, tlu* last well developed and in con- 
tact ill the middle line; two neurals between the first pair of 
costals ; plates ct)arsely pitted ami venniculate. Epiplastra nar- 
rowly se])arated in front of the entoplastron, which forms an 
obtuse angle ; existing plastral callosities very large, but no ento- 
plastral callosity. Plastron as in /'. gangeticus. 

Head moderate ; snout (on skull) considerably longer than 
orbit; iuteunbital region, in the adult, a little narrower than 
the nasal f(»ssa ; postorbital arch about half as wide as greatest 
diameter of orbit; mandible with inner edge strongly raised, 

1 1 den titled Uy Dr. Rlauford as ** ellioiil*', J.AS.B. (2) 1879, 

p. lie. 


Tkstudinidae. 
KaeJiuga tectum inter- 
media. 


/ 
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forming a sharp ridge, which sends off a short triangular tubercle 
at the symphysis ; immediately in front of this tubercle a deep 
transverse semi-circular depression ; diameter of mandible at sym- 
physis equal to or a little less than greatest diameter of orbit ; a 
faint longitudinal ridge in this region ; alveolar part of the lower 
law relatively shorter than in T. gangclicus ; coronal bone more 
nearly vertical ; both jaws, in adult ^ less blunt at the tip. Branchiiil 
skeleton as in T. gangeticus. 

Dorsal surface of carapace pale olive ioithout radiating lines 
in the young ; in the adult, dark olive with pale yellowish vermicu- 
late vcinings over the bony carapace and a more or less distinct 
marbling on the margin ; dorsal surface of limbs and neck dark 
olive, the anterior part of the latter marbled with dull yellow ; 
head yelloicish olive in old individuals, green in young ones ; on 
the vertex behind the eyes two broad, dark olive A -shaped bars 
of irregular outline and often more or less interrupted ; a straight 
but otherwise similar bar running oblicjuely on each side from 
behind the eye to near the gape ; numerous dark-olive spots of 
different sizes between and behind the bars, between the eyes, <ni 
the snout and the sides of the head ; these spots growing relatively 
larger with age ; the whole ventral surface greyish white. 

Distribution, llasdo river (tributary of the U])])er Maha- 
iiaddi). ililaspur district, Cential rrovinces ; v^ambalpur and 
Cuttack, Orissa. 

iype . — Skeleton (skin of head in s|)irit): No, 17014 in lln‘ 
Indian Museum Register of Re])tiles, etc. 

I have examined four individuals in the llesh and after 
])reservalion, as well as the two young skulls obtained by Dr. 
Hlanford in the Hasdo river ; three of my specimens were 
obtained by Mrs. I'. dcMonte from tislunnien at Cuttack, which 
is situated at the uj)per end of the Maluinaddi delta, while tin- 
fourth was taken at vSambalpur, some distance higher up the river, 
by Mr. JC L. Chaudhuri. In skull characters the six individuals 
agree clo.selv, allowance being made for differences in age. 
It is evident that in this race pigmentation increases with 
age, the opposite being the case in that of the (langes; lor the 
young specimens are stated by Dr. lUanford to have had no 
dark markings on the cara])ace and at)parently only a rlaik 
veining on the head, while the largest individual examined (the 
type) was much darker than others of smaller size. Tlie entire disk 
of this individual (a male) was 70 cm. long i)y 55 t in. broatl, 
while tlic bony carapace was 48 cm. by 46 cm. 

It is evident that Dr. Hlanford was dealing with two 
distinct species in writing the description cited above, lor the 
very young individuals tt) which he referred as being ocellatt! 
on the back actually represent not the new subs])ecits but 
7'. leithii, Gray. The skull of that st)ecies is narrt)wer than tliat 
of either form of T. gangeticus. the symidiysis f)f the U)wer jaw 
longer and the inner edge of the mandible without any trace ol 
a ridge. 
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The following are the measurements of four skulls of 
T. ^an^eticus mahanaddicus : — 


No. 17014. No. 16790. No. 16912 No. 1088. 


Length 

100 mm. 

102 mm. 

87 nim. 

(^5 

mm. 

Oreate.st breadth 

07 M 

73 ,, 

^5 .. 

44 

i y 

Length of snout 

^0 ,, 

27 M 

24 .. 

17 

yy 

Length of orbit 


15 

15 

13 

y y 

Width of ])ostorhital 
arch 

8 ,, 

7 „ 

8 

4 

y y 

Intcrorbital wid.th 


^3 ,, 

15 ,, 

, , 


Width of nasal aper- 
ture 



15 



Length of mandibular 
sym])hysis 


!(> 

14 .. 




No. 1088 is one of Dr. Blanford’s specimens from the Hasdo 
river in the Central Provinces ; the other skulls are ftom Orissa. 
The length of the skull is measured in eacli case fiom the ti]) of 
the snout to that of the articular condyle. 

TklOWX MCITHII ((ikAV) (1S70) 

Asf^ilns cirinifcrus (pnrtim) , i)Yd\\ Si(hf>l, (\i(. Sc/i /u/)/. I, 
p, 101 ( nSjo). 

Trionyx ns, Cuw vnw {f^nHini) , Hhinfoid, /. .1. N. H. 

(2) XXXIX, p. 44t (1870) 

'/'rionvx Irithii and liam^cticns f*iay. l\ / S. 187',, 

l)p. 49 and J7, tig. ^ (p 48), pi. viii. 

I'rionvx sp. Hlauford, /. .1 . X. H.{ 2 ) XIATII, p. 110(1879). 

frionyx Icithii , Houlenger , Tt//. Chel. Hrit. Mhs., ]). 249 (1889) 
and lutnn. Hrit, hid. Re])t , d. 12; Annaiidale, luc. hid. Mns. 
N il, ])p. I5(). i()o, tig. 2 (1912). 

Young s])ecimeus of this species were obtained by ihe late 
Dr. \\’. '[\ Plan ford in the Ilas(h) river. The sj)ecies is also 
kinnvn from the Western (ihats and the (lodaveri, Ki^tiia and 
Nelambar livers and is said to occur in the Indus or the rppi*r 
(laugos. 


pMYD.v r.u.\NOs.\ INTKRMKDIA. Aniiaiidale. 

I'myda riitnta ? Peters, Hlanford. J. A. S. H. (2) XXXIX, 
P- d4J 

hmyda vittntd, id. ^ ibid. XIA’III, p. in \ .\nuaudale, 

Rec, hid. Mus. I, p. 497 (i<)07). 

Emyda ^^ranosa intcrm:dia , it. ibid. \’I1, pp. 171, 172, pi. \’I, 
tig. 4 (1912). 

I have recently examined several additional specimens from 
Cuttack and vSanilialpur. They agree well with the type, except 
that one old male has the shell olive-brown instead of olive-grceii. 
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The dark reticulation is, however, well marked on its disk. The 
disk of my larj^est specimen (a female) measures joh x 270 
mm. The race is a])parcntly found all over central and eastern 
India from the headwaters of the Mahanaddi to the mouth t)f the 
Godaveri. 

Fain. TKv^TMDlNIDAK. 

Kaciiu(;a tkctum intkkmkdia (Hlanfonl/. 

Em\s (Vangskura) tectum. Hell var. iiitcrmedio , Hlanlord, 
]A,S.B. (2) XXXIX . p. ;>39, pi. xiv. 

Pan^shura tecta var. intermedia, id., ibid. XFVIII,]). no. 

Kachiiga intermedia , Boulcnj^er, Faun, Brit. Ind. Rept., p. 43. 

This form is very common both at Cuttack and at Sam])al- 
pur ; 1 have e.xamined a large series of living exam]des as well as 
many skeletons and skulls. So far as I can discover, there is no 
constant structural difference between it and the K. tectum of the 
Ganges, although in the great majority of individuals the second 
neural plate is much shorter. 1 have, however, seen individu.ils 
of intermedia in which it was no longer than is usual in d’c///;;/. 
and of the true tectum in wliich it was just as short as it is in 
intermedia ; nor is the outline of its posterior maruin 1)\' any 
means constant in eitlier race. The coloration of thi‘ two rata‘s is. 
howex'er, always different, at any rate in fresli or well preserved 
specimens, and in young individuals of intermedia the carapace is 
never so deep in the middle as it is in thetiangetic rac'e. Th(‘ caia 
pace of intermedia is always much paler than it is in the \ y\\i' teitum 
and instead of the posterior ])art of the lu‘ad being oci'Upied by a 
broad \'-sha])ed red or orange mark, it is for the most part of tin- 
same dull olive as the snout. Then* is always a couspieuous u‘d 
spot behind each tympamim and sometimes U ss disiinct and jialer 
red marks can be detected on the top of tlu* liead behind the eyes. 
There are no s])ots on the dorsal surface of tin* limbs, but the 
thighs and often the u})])er arms are striped with pale oli\a*. In 
tile true tectum it is noteworthy that the V-shaped n*d »)i orange 
mark on the head is occasionally broken up into a coronal o) 
spots. 

Tlie shell of the largest specimen of the race intermedia that 
I have measured is 260 mm. long by 245 mm. wide, tlie measure- 
ments being taken along the curves. I cannot distinguish the 
skulls of the two races. 

It is probable that the race intermedia occ urs all over the 
river-systems of the .Mahanaddi and the Goda\’eri and that the 
ty])icai tectum * is confined to those of the Indus, the (binges and 
the Brahmaputra. Several specimens from the (lodaveri in the 
collection of the Indian Mu.seum were labelled tectum by tlur 
late Dr. J. .\nderson. but a close conijiarison has assured me that 

1 Siebenrock regards Pangshura coihinchint nus , Tirant, as a syiionyni of 
K. tectum: see Tirant, Etudes Div. Miss. Pavic III, p. 494, and Siebenrock, /not. 
Jahrb. Suppl X, I909» P 454- 
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tliey actually represent the southern race, the colour of the cara- 
pace being (juite distinct. It is probable moreover, that other 
lierpetoh)gists, misled by the belief that in intermedia the second 
neural plate is always transverse, may have identified specimens 
incorrectly. .Mr. Houleiiger records specimens of K. tectum from 
the Cuttack river and the Deccan [Cat. Chel. Brit. Mws., p. 59), 
but both in his “ Catalogue *’ and in the “ Fauna ” he states that 
tlie recent distril)Ution of K. tectum is the ‘‘Ganges and Indus 
systems.” In this I think he is right, for K. cochinchinensis 
(Tirant) i)robably represents a distinct race, as that of the Upper 
Hrahnia])Utra may also do. 



X X I . ON A S M A Iv h CO L 1*: C T I O N ( ) F 

rkcf:xt cr I no ids from riih: 

I N I) I AN OC FA N. 

Bv Apstim H. Ci.AkK, /C.I.. h\B.(j.S. 

Sonic tinu* allc*r the coni])letion ol' inv report ' iijxm the 
Ciiiioids collected hy the Iiiveslii^alor ’ I lei'eixed a lew addi' 
tioiial sticoimeiis wliieh had eseatK*d notice wlien Miat i‘ollecli(Mi 
was sent to me. 

In order that the inihlished records ol tluAaii;e and important 
collection hcloiiKim; to tlu‘ Indian .Museum mav ])v eonijiltdc tlusc 
s])ccimens are listed here. 

One ot tile items of iiitcrist l)roii;.!;ht to li^ht l)\' tlu* study of 
this material is tlu* flisco\'i*ry ol a new spta'ii^s of O/ii^ofnr/yii 
allied to the Australian (K tidcautc, in the Andaman Islamls. Fp 
to a lew weeks a.co fC adcoiuc in North Australia and the Am 
Islands and (). flirfidis in New South \VaU‘s were su])])osed to 
re]uesent a somewhat anomalous ty])e of the i^enns ])eeuliar to 
Australia; hut \’erv recently a related sp(‘t*iis, (). , has 

heen described from Solor Strait in the hessiu Sunda Islands, 
where it was dred<^ed hv the Dutch steamship Siho^a.” Not 
onl\' does this new species L;reatly iiK'rease tin* known geographical 
ran|e.e oi this curious i^rou]), hut it ]»ossess(‘s an additional inlen st 
in Ix'iiii^ iiiteriiiediat e in its <'har.icters between this ^roup within 
the L^eiius (dinoith irii and the spi:cies of the cenus Bronu'hn , 
turnishinc, new evidence of the \'ei\’ close inter r(‘lat ionships 
hclweeii all of the genera i'oin])rised within the family C'oloho 
met rida\ 

Almost e»(ually interestin;^ is the new spe( ies of /v^oi/u'/yd 
herein descrihvd. Allln»u,i;h not ^leatly different from /. coniala, 
which occurs from the .Mei’^ui Arehi])elaKo to tin* Fhilijipiiie Islands, 
it apj)c‘ars to hi* (juite distinct, and it apj»ears to ()C('Uj)y a habitat, 
considerably to the westward of that ol any other spe('ii*s of the 
family. 

1 ‘aniily COM ASTKRI D.!*. 

Subfamily ( ' A I*I U.A S ! I B/\.h. 

C.MMl.I.ASTKU SKNTfl.SA (F. H. Caipent(*r). 

cS 51' 30" A\ la/.. ii' 52" /:. //;;/;;. ; 2H fntht»)}s. ( )ne 
small broken s]>ecimen. 


Hchinodenna of the Indian Museum, l*an VII, Criuoidca Calcutta, 1712. 
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Family ZYGOMETRILXK. 

ZyGOMETRA ANDROMEDA, sp. IIOV. 

The centrodorsal is thin discoidal, the bare dorsal pole large, 
slightly concave, finely granular, 2*5 mm. in diameter. 

The cirri are XXI, 27*30 (usually the latter), 13 mm. to 
15 mm. long; the longest segments arc about one-third broader 
than long ; dorsal spines, which are long and sharp, are developed 
from the eighth or ninth segment onward. 

The arms are about twenty-five in number, 50 mm. to 55 mm. 
long ; the division series and arms resemble those of Z. coniain , 
i)Ut the distal edges of the radiaU and the proximal and distal 
edges of the ossicles of the division series and, to a lesser extent, 
of the first two brachials, are thickened and everted, this eversion 
being finely scalloped or tubcrculated so that the edges of the 
ossicles a])pear beaded ; the summit of the eversion may be 
smooth, but is usually very finely spinous; the flattened lateral 
edges of the ossicles of the division series and the first two brachials 
arc very finely s])inous ; the dorsal surface is unmodified ; the 
distal edge of the first syzygial pair bears a row of small rounded 
obscure tubercles, and there is usually a similar, but less evident 
row at the syzygial line. Beyond the fourth brachial the arms are 
smooth, resembling those of /, comata, 

P, is comj)osed of twenty-four segments and is 9-5 mm. long. 
/.ocYi/f/v.- -India. 

bb'DioCKiNUs MINOR, .\. H. Clark. 

Andnnmn Islands. -One specimen, witli arms 33 mm. long. 


Family IiniKRO.M IvTRI I ).K. 

IIKTKROMKTKA KKYNArDTI (J. Miillei'). 

India. Two specimens ; one of these has twenty arms about 
65 mm. long; one llBr 2, and nine IIBr 4 (3-I-4) scries arc 
present ; the other has twelve arms 25 mm. long ; there arc 15 iiS 
cirrus segments of which the fifth or sixth and following bear 
dorsal spines. 

? /m/m.-— Two very small specimens; one of these has ten 
arms 15 mm.* long’; the cirri are XI v , the longest with 17 seg- 
ifients of which the ninth and following bear dorsal spines, the 
shorter with 12 segments, none of whicli bear dorsal spines; the 
other individual is also ten armed ; the longest cirri are 10 mm. 
long with 22 segments, dorsal spines being develo]>ed from the 
seventh onward; the smallest cirri are 2*5 mm. long with 9 
segments, quite without dorsal spines, and exactly resembling the 
cirri of young examples of A fitedon bifida. 
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Hetkromktra RULCIIRA, A H. Clark. 

Arrakan Coast. ~ Two small broken sp;‘cimens. 

Family STEPHANOMirrRID.F. 
vStkphanomktra indica (Iv A. Smith). 

5 ^ 52"" E. ion*^.; 28 fathoms. —Tmy 

specimens ; P, has fifteen segments. 

Family M A R I AM F:TR 1 1 UC. 

Dichromktra protivCTus (Liitken). 

India. — One specimen with thirty arms. 

Family CObOBOMF:TRI D.p:. 

Decamktra MOKUiusi, A. II. Clark. 

? India. — One specimen. 

CoLonoiviKTRA DISCOLOR, A. H. Clark. 

OfJ I'ahlc I stand j Andamans ; 13*35 fathoms.— One specimen. 

Promktra brkvicirra, a H. Clark. 

? India. — One specimen. 

Or.lGOMKTRA INTERMEDIA, sp. nov. 

Tlic centrodorsal is small, discoidal, the dorsal poU* Hat, 
papillo.se, 0 8 mm. in diameter. 

The cirri are very short, very stout, and stroii'dy mirved, IX, 
lo-li, 2*5 mm. long; the earlier segments are broader than long, 
but the sixth and following are about as broad as long ; tin* 
second segment has the di.stal dorsal edge ])roduced and finely 
spinous, this becoming on the fourth a median transverse ridge 
with ])rominent lateral angles which ])roject slightly beyond the 
lateral profile of the segment and encroach slightly on tiie lateral 
surface ; on the outer segments this transverse* ridge beconn^s 
narrower and partially resolves it'^elf into ])aired transversely 
elongate sjunes, at the same time moving to a ])osiUon proximal 
to median ; here there may be an eversion of the ni(‘dian part of 
the distal dorsal edge of the segments so that the segments may 
])resent more or less of the “ bidentate " aT>])earanee ( haracteri.s- 
tic of 0 . adcome and O. margin Ua. 

The ten arms arc about 18 mm. long ; the division series and 
arms in general re.semble those of O. serripinna, but the ossicles of 
the IBr series and the first brachials have broad and prominent 
ventrolateral processes as in the species of Stcphanomcira. 



270 


Records of the Indian Museum, 


[VOL. VII 


Pa is absent ; P, is 2*5 mm. long with eight segments, and is 
the longest and stififest pinnule on the arm, though it is not 
especially stout; the first segment is half again as broad as long, 
the second is about as long as broad, the third is twice as long as 
broad, the fourth and fifth are between two and one half and 
three times as long as broad ; the following rapidly decrease in 
size ; the third and following bear long and prominent spines at 
the prismatic angles which after the fourth are very conspicuous ; 
P^ is 2 mm. long with eight segments, exactly resembling P, ; P^ 
is small and slender, about i mm. long with about eight segments ; 
the following pinnules are weak and delicate, not ta])ering so 
rapidly as Pj^. 

Locality, — Andaman Islands. 

Oijgomktka skrripinna (P. H. Carpenter). 

“ Investigator'* Station No. 95 ; 15-25 fathoms. — One speci- 
men ; the synarthrial tubercles and the processes on the lower 
]dnnules are strongly marked. 

Arrakan Coast. small and immature specimen. 

Pamily TROPIOMIvTRID/P. 

Tkopiomictka kncrintts, a. H. Clark. 

Sadr as. — ( )ne si)ccimcn. 

Pamily ANTEDONID.p:. 

Subfamily ZENOMETRIN .E. 

Psathyromktra major, a. II. Clark. 

“ I nvestigator ** Station No. 115 ; 188-220 fathoms. — (^ne small 
specimen ; there are four or five cirrus sockets in the outer 
columns. 

Psathykomktka MIKA, A. H. Clark. 

West of Allcppiy, T ravancorc (cf 54' 57" V. hit.. 75^ j6' 30" 
E. long) ; 406 fathoms. — One specimen, not (piite mature, and 
one typical specimen. 

Thirteen miles south by a^cst from North Sentinel Island, 
.'Indamans ; 130-250 fathoms. ~Oi\Q small specimen. 

Seven miles south-east by son^h from Ross Island ; 265 fath- 
oms. — One small specimen. 

PS.ATUYROMKTRA INUSITATA, A. H. Clark. 

Seven miles south-east by south from Ross Island ; 265 fath- 
oms. — One small specimen. 



1912.] A. H. Ci^ARK : Crinoids from the Indian Ocean, 


271 


Family PENTAMETROCRINID.K. 

Pentametrocrinus varians (P. H. Carpenter). 

'^Investigator*' Station No. 114; 922 fathoms . — One small 
specimen. 




XXVI I. C O N T R I B IT T I ( ) \ T T II 1C F A U N A 
OF VTTNXAX BASED OX COFFICCTIOXS 
MADIC BY J. CO (CO IX B R ( ) \V X, IFvSc., 

M)<)() - I<) I () . 

Part VIII. Ivaktiiwokms. 

y^y J. StkpiiI':nson, I). Si , .Ur//.);-, /..U.S., /Vp/Vsso;- af /iioio^y^ 
(iovcnuiH'itf Lithori’. 

I rt‘cei\’e(l I'loiii the Itulian Musoiiin in Xovcniihci , loin 

tubes containing; cartliwoi lus, coHccUmI by Mr. J. Co.i;i;in Brown 
of the (Ceohtejical Siirvay of India, in Yunnan and tlu' vSlian Stati's. 
Of these one lube contained a sini^le s])(‘c'iinen, whicli, owin.i; to il^ 
beini; sexually ([uile ininiature, was unidentiliable. 'I'lie rest were 
all species of Plieriii}}ui. 

PiIKK 1:TIM\ RROWN'I, sp. nov. 

.\ laiL;e mnnber of specimens, all in a ba<l stale of preseiva 
tion, owiny appaieiitly to tlie whole of the sj)ecijnens Ix'eii 

placed in far too small a (piantil>- of preserx a) i\’i‘ Iliii<l 
'l\ ni;yiu‘li , \'umi in. 

ICxTl’.KNAl. cII.\K.\CTi:ks. Liiiyih I iiK'hes . maximum hnadtli 
; mm,; sc'j^nunls about io,s. rr>A////'dark bioun, often with a pin pie 
1 iir^c. 

J^t'oslitniumi small, proloboiis. 

I'irst dorsal p>rc in the intersegment al Inriou . 

( '/ill /hill! x'lv — x\m-- no trace of anmilalion and no seta* 
\i'^ibU‘ on the clitellum. 

Mail- alh’r/i{r<s on se^iiu-iit x\iii. nearb one third ef the 
circumfereiKa* a])art, witli I2 seta* intei\'enin^ 'file :ipc: t no *-, are 
laiy:;e, and are not situated on papilla- 

hcuiiilc afhr/arc meilian, anteriorly in segment \i\'. 

S /h'raial/ii'cal iipcrlarrs in fin lows and 
Xo .icnital papilla- or othei special marks. ^ 

The Slid form a riiy^ which is closed \entrall\ , and almost 
closed dor^ally ; the ^eta- are alitth* closer t»):j;ethei centrally than 
laterally and dorsally, and those of '-elements i\’ — ix are i*nlari^ed 
Xunibers of -.eta*: — '* ,, ca. **■ , . 

Inti-.rn'ai. axat()mv. — The scpla are -o softened that it is 
im])o-..-ible to tell which are thickeiie/l . j/robably . and ';h, possibly 
alsf) ‘T'j, and " , an* stouter than the re^t ; and ‘ is probably 
absent. 
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The (gizzard occupies segments viii — ix. The intestine begins 
in XV. There are a pair of intestinal diverticula in xxvi ; these are 
elongated, conical, without secondary projections; they extend 
forwards through segments xxv — xxiii. 

The last heart is in segment xiii. 

The seminal funnels are in x and xi, enclosed in small testi- 
cular sac? ; the sacs of each pair are separate, not conjoined across 
the middle line. The seminal vesicles are paired, of moderate size, 
in segments xi and xii. 

The prostates are ni moderate size, and flattened against the 
body-wall ; eac*h consists of two principal lobes, one anterior, the 
other ])osterior to the origin of the duct; both lobes are divided 
up into numeir)us lo])iiles. 

The spcrmatliecue ])ossess an irregularly sha])ed, roughly ovoid 
am])ulla, with a broad sliort duct. The diverticulum ari.ses from 
near tin* distal end of the duct; it is variable, often coiled, thin 
and narrow for llu* most pari, and dilated at its internal end; 
when uncoiled it is about (Mjual in length to the am])nlla or some- 
what shorter. 

PnivKirriMA divhki'.kns {Mchlsn.) var. vrxN.wiCNSis var. nov. 

A single- specimen, in a tube along with l\ haivayana. 

'l\-ngyu('h, Vuiin.an. 

h'xTiCKN'AL ciiaracticks. l.en'j^th ]’l inclu--^; i)reiidth \ mm., 
sevjnen*s ro<^, (olonr yellowish brown. 

Pnislomium ei)ilobous . 

No dorsiii p<^res visible- in front of cliU-llum. 

(litelliim iiu'ludes segme-nt xiv xvi^--j; there are- a few s^ta- 
ee-ntrall\- on xvi, otlu-rwi-^e the e'litellnm is without seta-. 

Mule apertures on segment x\iii, at an interval of nearly oiie-- 
lliird <»f the- eircumfe-rciK-i-, in the- line of tin- ring of seta-. Abmit 
s(,*ia‘ inte-rveiu- be-t wee-n the apertures: there are however no seta- 
imme-diate-h’ to the inner side theM- latte*i. 

hema/e apeftare a minute ])ore-, mid-ventralh' on xi\'. 

Spenmitliecid apertures ^mall, in intersegnu-ntal furrow^ , 

(on light sidi* only those in .. ami . visible-). The inte*i\ al 
l)e(ween the a]>ertures of o])pnsile sitKs is equal to .ilxait i r or i 
''Cta*. 

(ienital papilLe are ])ivsent on segments vii, \iii and ix, in 
pairs, on the- anteiior part of the- segment betwee-ii the setal ring 
and the- anterior boundary of the segment; the interval bet we-e-n 
I he j'apilhe of e-aeh pair i-^ e-epial to 7 or S seta*. 

Mills e-nt rally , in the line of the- setal rings of \ i — ix and xi - 
xiii. there aie- appearances which might possibly represent faintly 
marke'il e:o])uhdory aioas, but more ])robably are due to po-^t- 
moitem changes, or to the ^t)ecimen having l»een rubbeel. 

The seta' form close«l rings. Those on the ante-rior segmeIlt‘^ 
as far back as vii or viii are ciilarge-d somewhat, but not nmrki'dly. 
'i'he inteivals betwe-en the seta- are approximate-ly the same all 
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round the ring. The following iiunibers were coiinlod : — ca. 
ca. *^/xvii, and 50 — 56 in the middle region nf the body. 

Internal anatomy. V ., % are moderately thick- 
ened, V9 and are absent, ^7,, and ^7i> consi(lt*ral)ly thickmied, 

and ^hghtly so. 

The gizzard occupies segments viii — ix. The inlestiiie begins 
in xvi; there is a well-marked typhlosole. A ])air of large conical 
intestinal dircrticula originate in xxvi. 

The last //cr7>'/ is situated in segment xiii ; " })Io(hI idands* are 
present, a pair in each segment, along the course of the dorsal 
vessel on the intestine, as in l\ posttiunia. 

The ncplindial system is niicrone])hi ic ; the ne])hridia are \'er\ 
minute, scattered over the internal surface of the l)otly wall. 

Testes and seminal funnels are enclosed in tistii ular sac^. <»l 
moderate size, paired, (piite se])arate from each other, in seguuaits 
X and xi. 'I'lie two dejerentia of each sid(^ uniti’ into one at 
the ])osterior boundary of xi. 

The seminal vesieles. in segnuaits xi and \ii, are paiied,of loin 



Tk. I.- Sperinatlieca ol l'h< iflnn<( ■((> n ^ \.ii. \utntiin>trt . 

]tarali\'ely small ^\/x\ iiiegularlv lobulate<|, with in e\'e!\ ca c a 
tairh' distinct mesialh' ])roiectiiig lob'*. 

/Ve.s/n/(S are absent. 'I'hc tciminal }M)ition ol tlie nia!*' duet 
on each ^ide much tbiekened and looprd. 

Till- spernui/Iieete (lig. i) are m loni t 01 n - p( nidi iie to 

lurrow 'idle ampulla- aie oi an in\'<ited |j'ai Imj-c ( I In- 
broader end 1 k*1o\\), the duet i'' tiiiek and -lioit, «me-11iiid the 
length of the ampulla. I'lom the (li*-lal »nd ol the duet aii^as 
ihe diverti('ulum , thin and tubulai loi mo-1 ol it - (.xlml but 
'-wolleii at it> proximal eml ; the Irneth ol tin- di\ 'i I n nlnin eai . 
it is iuo>ti\- '' - a^ long a^ tli*- am]ndlla and dmj ; the ligno' 

\vas drawn Irom one ol the oigaii- when- it \\.i->e\eii lommi than 
tile upper ol tliC'ie limits. Intheea'C ol tin* mo-t ]•o 1 (lifn j>aij 
ol "permathec'a* in the '>peeimen lH*re de-( 1 ibrd , t lie 11 end ol 

the di\(*i ticuluin was more rouiid»*d. an«l not -o clom'at crl a m tli<- 
re^t. 

C'jrri*sponding tcj tin* ]>a]>illa* on -egnnnt- \'ii, \nii, and ix. 
there* are seen on the inner side ol the bodv wall 'inall af > essoyy 
e/ioids. uhite and tuft-like; <es-ilf on the b<»d\' e. .ill (ix). or with 
I -hoit tlijfk duet f\'ii;, or eon^i-t inn. ol t\\o miniito tnH^ (\'iii). 
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The present species has not so far been recorded from India. 
Since in the specimen here described there are certain fairly well 
marked differences from the typical form, — in size, in the presence 
of sette on the clitellum, in the details of the spermathecal 
apparatus, it appears advisable to describe it as a separate 
variety. 

The h^ure oi the spermathecal apparatus may be com])ared 
with that ^iven in the original description of the worm (Michaelsen, 
Arch, fiir Xaturgesch., vol. 58, 1892), the gizzard is there said to 
occupy segments ix -x, and the hearts to be situated in segments 
X — xii. 


Phkrktima hawayana (Rosa). 

This s])ecies has been ])reviously described under a number of 
different names (cf. Beddard, Proc. Zool. Soc. I,ond., 1900. p. 
(>.45), from many rliffercnt ct)untiies. The species is ap4)arently a 
variable one, and one form, ])reviously described se])arately as 
/^ (Redd.), but included in P. kah'ayana Beddard 

in the paper just referred to, is considered l)y Micliaelsen to have 
the* vahie of a su])species (Micliaelsen, Mem. Ind. Mus., \'ol. 1. 
No. 1909, p. 187). 

I give a fairly complete description of the s])ecimens in the 
lu'csent ('ollection, '^ince they are of interest from the fact that 
they are in .some ways intermediate between the typical form of 
/^ liawavana and the subspecies hnrhadoisisy and hence help to 
('oiifirm Beddard ’s view as to the sjiecilic identify of the two. 

Six specimens, in a tube with a single s])ecimen of P. dircrLiois 
var. vitinianoisis. 

Tengyueh, Yunnan. 

IixTi«:uNAi. CIIAKACTICKS. — Lcii^fii 2 4 iiiclies; breadth ’ --4 

mm. ; sci^menfs 90. Colour oi most of the sjiecimens a dirty 
yellowish brown. 

Prosloniinin epilobous sometimes with a transverse fissure 
in addition completing the anterior boundary of segment i, i.e. 
a combined ])rolobus and e|)il«)bous condition. 

First dorsal pore in intersegment al furrow 

('lifelliDH includes segments xiv — xvi— 3 ; without setic. 

Male pores on xviii, */; <^f circumference apart on small or 
very small papilUe. 

I'emalc pore on xiv, mid- ventral, in a transversely extended 
depression. . 

Spermathecal apertures three pairs, in furrows Vtj 7 ^- 

Genital papilUc. etc. — Internal to the male apertures on 
segment xviii, .ind either in the same transverse line with them or 
at a slightly posterior level, were a number of small pigmented 
spots, either one or two on each side. These had, except in one 
ca.se, the character of depressions; in only the one exception was 
the s])ot a papilla. When more than one spot was present, they 
wcie separate, not fused. 
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In one specimen a pair of small papilke, each with a darker 
centre, was present on the posterior part of segment vii, nearly in 
the groove and vslightly median to tlie position of the spernia- 
thecal apertures. 

The setiV formed an unbroken ring; they were slightly closer 
together ventrally than dorsally ; those of segments iii -viii were 
enlarged, 'bhe following numbers were counted: 

/xix, /xxvil. 

Internal anatomy. -Sepia \\ and ^. moilcrately tliii'k, 7 h 
considerably thickened, V<, and absent, '•/, somewhat 

thickened. 

Intestinal diverticula small, conical, originating in segment 
xxvii ; in one specimen there were one (right si(U‘) or four (left) 
small rounded secondary diverticula on the ventral bordm of the 
primar)" diverticula. 

Small testicular sacs, com])letely se])arated, in x and xi ; 
vesiculu' scniinales, irregularly lobulated in xi and xii. 

Prostates large, in six segments (xvii xxii), divided up into 
a corresponding number of lobes by the sej)ta. A thick yellow 
duct, with an vS-shaped curve, rises from tlu* middle poition of 
the gland in segment xix, the vas deferens joins tlu* gland anterior 
to. but near, the origin of the ])rostatic duct. 

*4t’ccs\s(Ov prostates corres])ond in position to the gi‘nital s]>ots 
on segment xviii. 

The sperniathec(C are three ])airs; the ampulla is ovoid in 
shape, narrowing gently to the duct, which is of considerable 
length, threc-<juarters as long as the am])nlla. 'I'lie divmticulnm 
is often coiled; it is a narrow tube whit'h when nncoiU'd (‘(pials 
the ampulla in length in some cases, while in «)thers it is only two- 
thirds or one-half as long. 

All accessory \!,land was j)resent on each sidi- in the s])ecimen 
which possessed the papilhe ])ostcriorly on segment vii ; the glands 
corresiionded in ])ositi()n with these pa])illie, and were sissile on 
the inner face f)f the body-wall. 

Remarks. Writing of lieddard's irndusion of /^ harinidcnsis 
with P. haicayana Michaelseiiiisays : I am not yet (piite con- 

vinced that tins view is correct. Till now I have not seen a 
s})ecimen— and I have examincfl many which aroused any doubt 
as to whether it should be placed in the typical torm or in the sub 
sp. barbadensis. In the generally more robust typical lorm with 
stronger seta* in the anterior part of the body the papilla* near the 
male pores are always united at each sid»*, occupyiiig an oblong 
oval area medial from the male pores and mostly somewhat 
oldique. In the subs]), barbadensis the pa])illa* near tlu* male 
pores are scattered, ])artly very near the male pores, ])artly near 
the median ventral line.” 

In the present specimens the dark S])ots near the male 
apertures had as a rule the character of slight depressions rather 
than of papillae; they were not confluent, and in this respect 
resembled the papillie of the subsp. barbadensis rather than those? 
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of the typical form. But the seta? of the anterior segments were 
stronger than those of the remaining segments, which Michaelsen^ 
in the jjassage just ({uoted, gives as a characteristic of the typical 
form 

In the ‘ Tierreic/i * (Oligochaeta, 1900) Michaelsen describes the 
two forms as separate species. In the fact that the seta? are 
dis])(;.sed in an unbroken (hain, and that the clitellum occupies 
the whole of three segments, the present form agrees with 
P. harhadensis ; while in having secondary diverticula from the 
intestinal c^eca, and a curved prostatic duct, it resembles P. 
Iiauayaua, Occupying thus an intermediate position, it serves to 
confirm Beddard’s view of the unity of these two species. 

Phkrktima posthuma (L, V'ailh). 

A number of specimens, mostly mature. 

Ve-nan-(Tyaung. Magwe, X. Shan vStates, Ui)per Burma. 



XX VI 11 . A C AT ALOi'.Ul-: ()K THH ASIATIC 
NAIADKS IX THU COLMCCTIOX () U T H Iv 
I N D I A X H r S K r M , C A L C U T T A . W’ I T H 

DUSCR I PTK^XS OF XUW S P !• C I Iv S . 

/)V II. B. Pkkston, I' Z.S. 

Pinto VIII. 

In ooinpiling the followin'^ oalciloi;iio llio sohoiiio i;onorallv 
followed is that used by Mr. C. T. Simplon in his vain dile work 
“ Synopsis of the Naiades, or Pearly h'reshw.iter Mussels ” ' : 
occasionally howev^*r the author, after exaininiin.; the lari;e seiii-s 
of sj)eciinens not only in the Indian, but also in the British Museum, 
has had to deviate from that system, b^it as far as ])ossible 
vSimp.son's work has been incorporated in the ])resent eatalomie. 

The author’s thanks are esneeially due to Mr. hal^ar A. Smith, 
I.vS.O.. of the British Museum, whose unrivalled knowledge and 
great courtesy in placing specinums in his han(F foi i‘.\niminat ion 
have largely helped him in his labour. 

Three extra-Indian s[)ecies aia* liguriMl in tie* plate that aet'om 
panics this catalogue : the new Indian forms here deseribi-d will 
be figured later in a volume of the “ Inuiua ol British India.” 

Fain. TIXIOXIDAIv 

Subfam. (/.V/OA 7 A. 1 /s , Swainson. [.Sjo. 
ticn. Hyriopsis, Conrad, 1^3/, 

1. Hyriopsis bialatus. Simpson, Syn Xaiades. Proe. U.S. 

Xat. Mus., XXII, p. 37p,^ Unio . (bimin-i , Arch, fiir 

Xaturg., I, 1841, p. 27b. pi. ix, figs. 1, la r, Mari^avon {Vmo) 
delphinns. Lea, vSyn., 1852, p. ; 1870, p. 28. Ihiio mciiaplrrus ^ 
Morelet, J. de Conch., XXI, i8t)3, ]>. 130. 

vSiam (Russel coll.), Reg. Xo^. *; Pahang River, 

Malay Peninsula (Dr. Cantor), Reg. No. • ■ Cambodia, Reg. 
No. -v'. 

2. Hyriopsis cumingii (Lea), Simpson, vSyn. .\aiades, Proc. 
U.S. Nat. Mus., XXII, ]). 379,-— lA*a. Proc. Ac. 
Nat. Sci. Philad., VII, 1852, p. 34 ; Lea, Jl. Ac. Xat. Sci. Pliilad., 
IV, i860, p, 240, pi. XXXV,, fig. 120, Manianffi {fJnioj tuminini, 
Lea, Syn , 1832, p. i<); 1870, p. 28. 

Shanghai Market. Reg. No. • y- ; Shanghai, Reg. No. •■■y. 


I Proc. t'.S. Nat. Mus., Washington, O.C , XXJl, pp. 501 fopp 
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3. Hyriopsis myersianus (Lea), Simpson, Syn. Naiades, 
Proc. U.S. Nat. Mus., XXII, p. 58o,= ( 7 nto myersianus y Lea, Proc. 
Ac. Nat. Sci. Philad.. VIII, 1856, p. 92; Jl. Ac. Nat. vSci., Ill, 

P- 290; Obs., VI, 1837, P* 10, pi. xxii, fig 2 y=Margaron 
(Unio) myersianus y Lea, Syn., 1870, p. 28y=Unio houseiy Lea, Proc. 
Ac. Nat. Sci. Philad., VIII, 1856, p. 92 ; Jl. Ac. Nat. vSci. Philad., 
Ill, 1858, p. 291, pi. xxiii, fig. ^y=Margaron (Unio) housei. Lea, 
Syn., 1870, p. 28. 

Cambodia, Reg. No. ‘ Y" ; Pitsanuloke, N. Siam (II. \V. 
biggie), Reg. No. ' . 

4. Hyriopsis schlegeli (von Martens), Simpson, Syn. 
Naiades, Proc. U.S. Nat. Mus., XXII, p. ^Siy=Unio schlegeli y von 
Martens, Mai. Blatt., VTI, 1861, p. 55 ; Kobelt, Abb. Senck. Nat. 
Ces., XI, 1879, p. 421, pi. x\v Bar ha I a schlegeli , Vaetely Conch. 
Sain., Ill, i8(jO, p. 175. 

Lake Bivva, Ja])an (J. Anderson), Reg. Nos. ••;», 'p-, and 

\ ' . 

(k*n. Chambcrlainia, Simp.son, 1900. 

3. Chambcrlainia haincsiana (Lea), Simpson, Syn. 
Naiades, Proc. U.S. Nal. Mus , XXII, p. 3tS2,-— liainesianus^ 
Lea, Proc. Ac. Nat. vSei. Idiilad., VIII, 1836, p. 92 ; Jl. Ac. Nat. 
Sci Philad., Ill, i«S37, p. 289, ])1. i y=Margaron (Unio) 

liaincsiannsy Lea, Syn., 1870, p. 28,- Unio impcrinlis, Morelet, 
Rev. et Mag. Zool., XIV, 1862, p. .|8(). 

Siam (e.\ coll. Richtofen), Reg. Nos. and 

('fCii, Cristaria, Schumacher, 1817. 

Subgen. Cristaria, Schumacher, 1817. 

6. Cristaria plicata (Leach), von Ihering, Abh. Senck. Nat. 
r»cs.,XVMlI, 1893, p. 147; Simpson, vSyn. Naiades, Proc. U.vS. 
Nat. Mus., XXII, pp. fiHy ~^H.\,=^Dipsas plicalitSy Leach, Zool. 
:\liscell., 1 , 1813, p. 120, pi. \\\,^'Mytilns plicatuSy Solander in 
(hay, .\nn. of Phil., IX, 1823, \). zy y=^.{ppins plicatus y Cix^y m 
Menke, »Syn. Meth. Moll., 18^0, ]). ioby=^Margarita (l)ipsas) plica- 
tils. Lea, Syn., 1836, p. 47; 1838, p. zSy^Margaron (Dipsas) plica- 
(us. Lea, Syn., 1832, p. 46 ; 1870, p. 74,-~U;//o plicatus, Sowerby, 
Conch. Icon., XVII, 1868, pi. liv, fig. 280,==^ Dipsas plicatus, 
Troschel, .\rch. fiir Xaturg. , XIII, 1874, p. 272: Kobcll, Abh. 
vSenck. Nat. Oes., XI, 1879, p. 429, pis. xv xvii, xviii. fig. i, 
^Barbala plicata, H. and A. Adams, Gen. Rec. Moll., II, 1837, p. 
301, pi. cxvil, figs. 4, .\a.^Anodonta /)//ca^a, Schrenck, Reis, und 
IL Am. Laude, II, 1867, p. 704, pi. xxvii, fig. .\y==Anodonta 
(Dipsas) plicatUy Clessin, Conch. Cab. Ano., 1876, p. 240, pi. xxi, 
figs. I. Zy^Cristaria tuhcrculaia, Schumacher, Kss. Nouv. Syst., 
1817, p. 140, pi. XX, fig. z.^Anodonta dipsas, Blainville, Man. 
Mai., 1823. p. 338, pi. Ixvi, fig. 2y=Sypnphanota bialata. Lea, 
Tr. Am. Phil. Soc., 1830, p, 445, pi. xiv, fig. 24,= U;u*o bialata, 
Hanley, Test. Moll., 1842, p. 219; Biv. Shells, 1843, p. 214, pi. 
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xxii, fig. j^~Barhala hialaia, Chenu, Mas.. 1859, p. 145, lig. 
jiy,= Unio bialatus, Dcsluiycs, Tr. Klein. Conch.. r83(), ]). 19, 
pi. xxxi, fig. magnifica, Clessin. Conch. Cah. Ano., 

1870, p. 123, pi. XXXV, fig. i^-^Dipsas occidentalism llciulc. 
Conch. F'l. Nank., IX. 1885, pi. xWi^^Barbala occidentalism 
Paetel, Conch. Sam., Ill, 1890, p. iy^m---Harhala plicatnla, Paotel, 
Conch. Sam., Ill, 1890, p. 173. 

Cambodia, Reg. No. *•"/'; bake Hiwa, Japan (J. Ander.son), 
Reg. Nos. '-y-, Shanghai, Reg. No. 

7. Cristaria bcilua (Morelet). Simpson, Syn, Naiades, Pioe. 

U. S. Nat. Mus., XXII, 1900, ]). 384,- .1 hcllitam Morelel, 

Rev. et Mag. Zool., XVIII, i8b6. ]). 107; Ser. Conch., IV, 1873, 
P- 331- 

Cambodia, Reg. No. ''y*'. 

8. Cristaria herculea (MiddendorlY),von Iheiing, Ahh. Senek. 

Nat. Ges., XVIII, 1893, p. 146; Simpson, vSyii. Naiades, Proe. 
U.S. Nat. Mus., XXII, p. 384,-^- .1 licrcalca^ Middendoril , 

Bull. Phys. Matli. Ac. St. i^et., VI, 1848, p. 30; ; Sib. Rcisc, II, 
1851, p. 278, pi. xxi, lig. 3, xxii, figs. 1,2, xxvi, figs. 1. 2,- 
Anodonta {Dipsas) herculea, Clc.ssin, Conch. Cab. Ano., 1875. ]>. 173, 
pi. lix, figs. I, d Barhala herenJeam Paetel, CoiK'h. Sam., Ill, 
1890, p. i73,“/Y//).S(f.s plicata var. clcssinim Robclt. pars, Abh. 
Senck. Nat. Oes., XI, 1879. p. 429, ])1. w I (^raspedi)di>n(a 
sniaragdindm Anton, Verz. der Conch., 1839, p. ib. No. 392: 
Clessin, Conch. Cab. Ano., 1873, ]). 93, pi. xxvii, fig. 2. 

Amur region, Reg. No. •••• •; Ivcna River, \\ Siberia, Reg. 
No. 

vSubgen. Pletholophus, Simi)son, 1900. 

9. Pletholophus swinhoci (II. Adams), vSimpsoii, ,Syn. 

Naiades, Proc. U. S. Nat. Mus., XXII, p. 38(), ('nio Sicifihori^ 
H. Adams, Proc, Zool. Soe. London, i8bf), p. ; vSowerby, Conch. 
Icon., XVI, pi. xlii, fig. 232,=-^, I wcinhoci ^ II. .Adams, 

Proc. Zool. Soc. London, i86b, ]). 146 ; Clessin, Conch. Cab. Ano., 
187O, )). 123, pi. Ixxv, fig. 0 ,” Anodon Sicinlnn’i, Sowerby, Cmieh. 
Icon., XV’l, i8b8, pi. xxvii, fig. 108,^ Margaron {lJni<i) sa inhoci^ 
Lea, Syn., 1870, p. 45. 

Canton, Reg. Nos. ‘y''> "V ^ I h'ormosa, Reg. No. 

10. Pletholophus rciniana (von. .Martens), Sim])S(m, Syn. 
Naiades, Proc. U.S. Nat. Mils., XXII, ]>. 383- von. Martens, 
Jahrb. Mai. (ies., II, 1873, p. 13b, pi. iii, fig. 4^ 'Dipsas 
rciniana m Kobelt, Abh. Senck. Nat. (ies. , XI, 1879^]). 432, pi. xii, 
fig. 4. xxi, fig. 2 .~~Anod()nla rciniana^ von Ihering, Abh. Senck. 
Nat. Oes., XVIII, 1893, p. ^ - Barbala rciniana, Paetel, Conch. 
Sam., Ill, 1890, p. 175. 

Lake Biwa, Japan (J Anderson), Reg. No. ; 

(ien. Lepidodesma, Sim])son, 189b. 

11. Lepidodesma languilati (Heude), Simpson, Syn. 
Naiades, Proc. U.S. Nat. Mus., XXII, pp. 386 and ,==Unio 
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lami^xiilali ^ Heude, J. de Conch., XXII, 1874, p. 116; Conch, fluv. 
\ank., 1875, Pt. I, ]) 1 . yWy^Lcpidodesmci languilati, Simpson, 
Proc. P\S. Nat. Miis., XVIII, 1896, p. 311 —Cristaria megadesma^ 
von Martens, S.B. Nat. Fr., 1875, p. 3; Mai. Bl., XXVI, 1875, p. 

^^---Barhala mcgadcsma , Paetcl, Conch. vSani., Ill, 1890, p. 175. 

Cliina, Rck- 

(ien. Pilsbryoconcha, Simpson, 1900. 

12. Pilsbryoconcha exilis (Lea), vSini])son, Syn. Naiades, 
Proc. U.S. Nat. Mus. , XXII, p. ^--^Anodnnta exilis^ Lea,Tr. Am. 
JMiil. Soc., VI, 1839, p. 81, pi. xxii, fii;. 6 ^ ^—Margarita 
(ionta) exilis. Lea, Syn., 1838, p. ] 2 ,~Anod(ui exilis, Callow and 
Reeve, Conch. Nom , 1845, p. bh argaron (Anodonta) exilis , Lea, 
Syn, 1S52, ]). 51; 1870, p .^-MonocDiidylaca exilis, Paetcl, 
C(nich. Sam., Ill, 1890. ]>. \y.\,^An()di))it t siHijita, Kiister 

Conch. Cab. An(»., 1852. p. 37, ]) 1 . xiv, ^.-^Anodonta polila, 
.Moiiss., L. and Siiss. Moll.. Java, i8.pi, ]). ()^. |) 1 . xix. tii^s. 2 and 
\.=- ~M urgarnn {Anodmita) polifu , Lea, vSyii., 1832, p, ^ ],=^A )iod<oi 
piditus, Sowerby, Conch. Icon., XVII, 1897, ])!. xii, ti}4:. 3<9— 
Monoeondylueu compressa. Lea. Proc. Ac. Nat . Sci. Philad. , \'ll, 
i 8()3. p. i<)o ; Jl. Ac. Nat. Sci. IMiilad.. VI, ]>. jo, pi. xi, 

ti:^. 2(),- Pscudodon aonpressa , Conrad. Am. Jl. Conch.. I, i8()3, 
p. 21.1, Margaron {MinuictoidyLiea) iompressa , Lea, Syn., 1870. 
p. y\,--Sp(ilh(i tompressa, Paetel, Conch. Sam., Ill, i8()(). 
p. 188,- Aiiodiin jiieanu, Sowerby, Conch Icon., XVII, 18^7, 
pi. xi, li.u. 3,.;, Anodou gracilis, vSovverbv " Coiu'h. Icon., X\'II, 
i8()7, ]) 1 . xiv. 33, A iKhloji kellclti , ':>o\\cr])y ' Coni'h. Icon., 
XVII, i 8()7, pi. xix, fie;. 71, Aiimloiita sojiperch'tvis. heshayes. 
Xoiiv. Arch, de Mu^., X, 1873, ]). 120. pi. v, li;2s. p 3. 

Java., Rc:^;. No p •. 

(icn. Anodonta (Bi uv;uit*rc cm ), Lamarck. 1700. 

13,. Anodonta woodiana, ^- Synip/iLniofiX u chjdianu^ 

Lim, Ti. Am. Phil. Soc., V, 1831, p. 32, pi. v, li.^. i\,- - Margarita 
(Anodonta) u'oodiiina, Lea, Syn., 1836, p. 38; 183)8 p. 2(),=^A )}odo)i 
iCoodiana. Callow and Reeve, Conch. Nom., 1833, ]). ()8; Sowerby. 
Conch. Icon., X\’II. 1870, pi. xxxvi. fnj^. 139,=-. I not/ew/n 
ii'oodiana, Hanley, 'Pest Moll., 1832, ]>. 213; Biv. Shells, 1833,, 
p 313; II. and .\. .\dam>. (hm. Rec. Moll., II, 1837, p. 303; 
Cles^in, Coiudi. Cab Ano. , 1873, p 136, pi. xlviii, fe^s. i, 2,=~ 
Margaro)i [Anodonta) aoodiana. Lea, Syn., 1832, p. 37: 1870, 
P- Synipliaxuda tnagni/ica. Lea, Tr Am. Phil. Soc., \\ 1833, 
p. 42. pi. v, lie;. i^.-^Margaritit (A nodonta) ))iagni/ica, Lea. Syn.. 
i 83>(), p. 38; i8>'<, jv A nodonta magnificay Hanley, Test. 

Moll., 1842, p. 213 : Biv. Shells, 1843, ]>. 213; H. and A. Adams, 
Cicn. Rec. Moll., II, 1837. p. 303; Chem. Nlan., i85(). II, p. 13b, 
ti^. 710,= .l;;e(/(>n niagntfica, Catlow and Reeve, Conch. Nom., 
184*;, ]). 07; Sowerby, Conch. Icon., XVII, 1870. pi. xxv. lli^. 
()(^,~^Iargaron {Anodonta) magnifica, I,ea, Syn., 1832, p. 47; 
1870, p. 75,^ 'Anodonta aurata, Kiister, Conch. Cab. Ano., 1853, 
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p. 30, pi. vi, fig. 2,^- A)iodon roiundaftt,s^ Swaiii'^oii, Kx. Conch., 
2iid Ed., 1841, pi. xxxvii,=" Anndon ^ibbiini^ Poiison. Jl. As. Soc. 
Heng., XXIV, 1855, p. 133, — Anodoji ^^ibba, Sowerhy , Couch. Icon., 
XVII, 1867, pi. vi, fig. 13: Heude, Conch. El. Xank., \'ll, 1881, 
pi. li, fig. q^,=^Mar^aron [Anodonta) i^ibba. Lea. Syn. 1870, 
p. 81 . von Martens, Xov. Conch., I\'. iS7(), p. 15(1, pi. exxxvi. 
figs, b, j Anodonta i^ibba, CU‘^sin, Conch. Cah. .\no. , 1873, 
]). 181, pi. lx, fig. Amnion trici^stafus , Si)\\cY])\\ Coiu'li. Icon., 
XVII, 1870, pi. XXV, Ijg. q^.--Anodonfa eduli^^ Heude. J. de 
Conch., XXII, 1874, ]). 117, .\nodon ednlis, IleiuU'. Conch. El. 
Nank., I, 1875, ]) 1 . viii, lig. 18,- Anod‘>nta ednlis^ PaiMel, Conch. 
Sam., Ill, i8()(), p. I7(),- .iiiodon secnyiliO’niis^ lleinUg Conch. I'l. 
Nank., Ill, 1877, ])!. xviii, fig. \i)^=—A ni>d(Oila secnujin nii^, 
PactcL Conch. Sam., III. ^S()(), ]> 107,- .\)i(hio)i ///^ouio/'s. Heude, 
Conch. El. Nank., HI, 1877, ])1. >:i\, lig. ji, Anodontii nii^ri 
ca}is. Paetel, Conch vSam., Ill, 181)0, ]>. itSj, Amu/on f^iscahniini , 
Heude, Conch. E'l. Nank., IXL 1878, pi. xxvi, lig. sf), . I ;/<>(/(»;/ 
e/liptica, Heude, Conch. El. Nank., IV 18/8, ])1. xxvii, lig. 
58 Anodon fnsca. Heude. Conch. E'L Nank., IV. 1878, pi. 
xxviii, lig. 3p,- Anod(ni fnnuninni ^ Iliaide, Conch. Id. Nank., 
I\', 1878, pi. xxviii, lig. A fiod(fn jorcti , lleiKKg Conch. Id 

Nank., I\\ 187*, pi. xxix, fig. 1 ) 2 , . 1 stnabi^, Heudr, 

Conch. Id. Nank., IX', 1878, pi, xxx. lig b;,- Ainnionta striata, 
Paetel, Conch. Sam., Ill, i8{)o. p. 183. Anodon jutiilica, Heude, 
Conch. Id. Nank., IW 1878. ]) 1 . xxxii. fig. («b, Anodofi tnniida, 
Heude, Conch. Id. Nank., \’, 1871). pi. xxx\’, lig. b(), Aiiodonta 
tuniida, Paetel . Coiudi. v' 3 ani. , III, i8()o, p. T8f), AntniiOi \nltetra- 
iioiui, Heude, Conch. Id. Nank.. \', l87(), pi. xxxvi, lig, 70. 
Ano(lon lincota, Heude. Couch. Id. Nank., \’ , i87(), pi, \xx\’i, 
lie. 71. \ mnioiita li iieata , Paetel, Conch, v^am.. III. i8()o, ]>. 181. 

- A mn/on irre';nlans, Heude, Conch. Ed. Nank., \d 187^, pi. 
xxx\ii, lig. y), Anodonta irvemit/aris , Paetel, Sam.. HI, 

itS(jo, ]). A Jiodon nielaiKuhlorea . Heude, Conch. Id. Nank., 

187(1, ]»1 xxx\iii, lig. 74. Anodonta niclamn hlorcif Paetel, 

Conch. .8am., Ill l8()0. ]>. 182, A}in(li,n (f^rir(ffarn?ii , Heude, 

Coiudi Id. Nank., \' , 1871), pi. xxxix. lig, 73. Anodioita 

ai^nctdanun , Paetel, Conch. vSaiii., Ill, i8()o, p, 17^;, Anodon 
niine^ornni . Heude, Conch. Id. Nank.. \’, i87<). pi. xl. lig. 77, 
Anodotita niuve^ornni . Paetel, Concli. Sam, HI. i8()o. j). 182, 
Anodoii bii^ihba, Ileiidi*, Conch. Ed. .Nank., \'I. 1880, })1. xli, 
lie. 78,- A funionta f/ti^iljba ^ Paetel, C»»iudi. Sam. , III, l8()0, p. 177* 
=- Anodon dcs/jCLtif, Ileinle, Conch. Ed. Nank., V, 1880, ])!. \li, 
fig. 70, Anodon ohinsa, Heude, Conch. Id. .Ndiiik., Cl, 1880, ])k 
xlii, fig. 80.- Aiiodon naeicula, Heude, Conch. Ed. Nank.. \'I, 
1880, ])1 xlii, lig >61 nodonta nancula , Paetel, C'oiK'h. Sain., 
Ill, i8po, p. 182,- A ntnlon orbicularis, Heude, Conch. Ed. Nank., 
VI, 1880, pi. xlii, lig. A nodonta or/>in{/flrrs, Paetel, Conch. 

vSani., Ill, 1890. p. Anodon linufsa, H(!ude, Conch. Ed. 

Nank., VI, 1880, j)!. xliii, lig. Anodonta liniosa, Paetel, 

Conch. Sam., Ill, iSqc, p. iHi,- Anodon linda, Heude, Conch. 
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FI. Nank., 1880, pi. xliii, fig. S4, =Anodonta livida, Paetel, 
Conch. Sam., Ill, 1890, p. id>i A nodoji castanca, Heude, Conch. 
Id. Nank., 1880, pi. xliii, fig. 8^,==^Anodonfa castanca, Paetel, 
Conch. Sam., Ill, 1890, p. lyj ,~Anodon minuta, Heude, Conch. 
FI Nank., VI, 1880, pi. xliv, fig. S6,^Anodonta minuta, 
Paetel, Conch. Sam., Ill, 1890, p. i82,^Anodon succinea, Heude, 
Conch. Id. Nank., VI, 1880, pi. xliv, fig. 8y ^=Anodonta succi- 
nctly Paetel, Conch. Sam., Ill, 1890, \^, 18$== Anodon chinianUy 
Heude, Conch. n. Nank., VI, 1880, pi. xlv, fig. 88y=^-A nodontti ^ 
chinitnuiy Paetel, Conch. Sam., Ill, 1890, p. lyy y=Anodonta 
scaphydiiim y Heude, Conch. Id. Nank., VI, 1880, pi. xlvi, fig. 
8()^=:=An()dont(i scaphidiunty Paetel, Conch. Sam., Ill, 1890, p. 184, 
^-Anodon puerorumy Heude, Conch. Id. Nank., VII . t88o, pi. 
xlvii, fig. i)o y~- A nodonta puerorumy Paetel, Conch. Sam., Ill, 
1890, ]). i 83 ,”y 4 ;m^/ow indccorUy Heude, Conch. Id. Nank., \d, 
1880, pi. xlviii, lig. ()i y=Anodonta indccorUy Paetel, Conch. 
Sam., Ill, 1890, p. 180,-^.! ner/on sor /lit, Heude, Conch. FI Nank., 
VII, r88i, pi. xlix, fig. ()2,~^~Anodontu suriniy Paetel, Conch. 
Sam., Ill, 1890, p. 185,— . I itorAni rosea y Heude, Conch. Pd. Nank., 
VII, 1881, ])1. 1, fig. A nodon (a roscUy Paetel, Conch. Sam.. 

VII, 1890, p. 184,-=^ auhrcyiy Heude, Conch. Pd. Nank., 

VII, r88i, pi. lii, fig. t)y y- - Anodonta auhrcyiy Paetel, Conch. 
vSain., Ill, 1890, p. lyi'iy— A notion confusay Heude, Conch, p^l. 
Nank., VII, 1881, pi. liii, tig. ()<)y'^=A nodonta confustiy Paetel, 
Conch. Sam., Ill, i8()o. p. I 78,=--^.*1 ohtusala, Heude, Conch. 

Id. Nank., VII, 1881, pi. liv, fig loo ,— ruhcUtu Heude, 
Conch. Pd. Nank, VII, 1S81, pi. liv, fig. lOo his, A nothmia 
yii/W/rt, Paetel , Conch. vSam. , III, i8()o, p. i8.\y~ -A notion pulchc/ltiy 
Heude, Conch. Id. Nank, VII, 1881, pi. Iv, fig. loi y~Anodfoita 
pulc/ieiiUy Paetel, Conch. vSam., Ill, 1890, ]). i8yyy~Anodon fioriday 
Heude. Conch. Id. Nank., VII. 1881, pi Iv, fig. Anodonta 

fioriday Paetel, Conch. Sam., Ill, 1890, p. iyc)y^^-Anodontti rctusiiy 
Heude, Jl. de Conch., XXXII, 1884, p. Z0y=^ Anodon intcrmcratay 
Heude, Couch. Id. Nank., IX, 1885, id. Ixvii, fig. 130,=^. 1 no- 
donta , Paetel, Cnnch. Sam., Ill, 1890, \). 180 y=^Anndon 

/iUppiantiy Heude, Conch. Id. Nank., IX. 1885, pi. Ixviii, fig 
131 fiii ppiana yVaQtoly Conch. Sam., Ill, 1890. p. 183, 

A notion fantozatiana ^ Heude, Conch. Id. Nank., IX, 1885, pi. 
lxi.\, fig. i;}^iy^---Anodonia fantozatiana y Paetel, Conch. Sam., Ill, 


i8()0, p. 179. 

Cant()n River, Reg. Nos. 

^ 1 1 '1 ^ n 4 ? fm 7 '> 1 7 r; o i f, i' r, • 

\ i iJl* iJlJi’ 

China, Reg. No. 


; Shanghai, Reg. Nos '• 
N. China, Reg, No. y ; Zinzay. 


\ y 

N. 


14. Anodonta sp. ? .\ single, malformed specimen. Kan- 


dahar, Reg. No. »y. 


tien. Gabiiliotia, Servaiii, 1890. 

15. Gabiiliotia euphratica (Bourguignat), vSimpson, Syn. 
Naiades, Proc. II.S. Nat. Mus., XXII, p. ()50.= Ld//o cupliraficus, 
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Bourguignat, Test. Nov., 1852, p. 28; Cal. Rais., 1833, pi. iv, 
figs. I — ‘^—Pseudodon cuphratica,Qo\\rai\^ Am. Jl. Conch. I, i8f)5, 
p. 2 ^'^y=^Margaritana euphraticn^ von Martens, \^)rderas. Conch., 
1874; Kohelt, Icon., new ed., II, i88h, p. 2h, pi. xlv, lig. 266,^-^ 
Lcgiiminaia cuphratica, Westcrlimd, I'aun. Pal.. II, Pi. 7, 1890, 
p. i88,==r/;//o Sowerhy, Cmich, Icon., XVI. iShS, 

pi. xevi, fig. 526. 

Bagdad, Reg. No. 'y’. 

(icn. Solenaia^ Conrad, i8()S. 

16. Solcnai.i soleniformis (Benson), Sim])st)n,vSyn. Naiades, 

Proc. II.vS. Nat. Mns., XXII, p. )wdo}}ta solcnijoyniis , 

Benson, Joiirn. As. Soc. ileng. , \\ 18 jO. p. 730, Spathu solciii- 
/oy;;/rs , Hanley and Theobald, Conch. Ind., pi. ix, lig. 1,- Mvcc- 
topus so/cniformis^ Pischer, Jl. <le Conch., XXXVIll, i8()(), p. ()4, - 
^I(^y^aro}l (IJnio) hcusmii^ Lea, Syii., 1870, p. ^---Mycc/opus 
hcnsonianits, Paetel, Conch. >Sani. Ill, i8()o, p. iSb. 

Cachar, Reg. Nos. ‘y- ', 

(*en. Margaritana, vSchnmaclu i , 1817. 

1 7. Margaritana margaritifera ( Linmuais) , St humachei , 

h'ss. Nouv.Syst., I, 1817,]). 124.1)!. \, fig. ; Simpson. Syn. Naiades, 
Proc. r.S. Nat. Mns., XXII, p. 071 (>77, eU., .^fva 

f'eya, raster, Ilisl. Anim. Ang. A] ))., 1803, pi. i, lig. i, r\r.^ 
Mv(( niayii^aritijcrd^ testa oeali ohlont'a , etc. , .MtilUa*. Zool. Daniv'ac, 
I77(), ]). 2.|3 ; Chemiiit/, Conch. Cab. \ I, 17182, ]>. i^, pi. i, lig. 3, 
--- llaphiac inarcjiyitijcra , Mcuscluai, .Mns. (ic\’crs., 1787, p. ,172, 
Ihiio nuiyi^ayitileyti , I )rapernaud , Tab. Moll. l‘r., 1801, p. 107; 
Hist. .Moll. I'r., 1806, ]). i.;2, pi. \,* ligs. 17 Hj, pi. \i, lig. 3 
(‘ic.,--Alasni()doiita mayciayitifcyu , New 1'. \\\ Shells, i8 ;.p 

p. yz^-'-Mayiiurita (M ay^nyifana) Dtay'^dyitifcyn ^ Lea, Syn., r8;f), 
p. 43 ; 1858, p. 28, re {Mifr^^ayitaua) uuirvayitilcya , Lea, 
vSyn., 1832, p. 43: 1870, p. f)(),- llapliia inay^ariti/cya , U . A. 
Adams, (^en. Rec. Moll., II, 1837, p. .190; III, pi. ewii, ligs. 2, 
2 a, ~ Unio Hiayi^ayitifcrtis^ Rc'tzius, J)is. .S, Hist. .\at., 1788^ p if>; 
Speiigler, Skriv. Nat. vSelsk., Ill, i /p.b ]). 32; Tiirton, t'oiich. Ins. 
Brit., 1822, ]). 241, 1 ) 1 . xvi, lig. \ - Alasiiiodon mayiiayilifcrus ^ 
Brown, L. 8: P. \\’. Conch., 183^), p. 112, pi. xxi, lig. 13, pi. 
xxii, figs. I, Margaritana margariti/cras, Westerlinul, I'aiin. 

Pal. , II , Pt. 7, 1890, p 184 ,— .1 A/.smWon inargantifiinini, I'leining, 
Hist. Brit. Moll., 1828, p. 4i7,-=r)//o margariiilcr ear. niinur, 
Rossnuissler, Icon., Pt. 2, 1833, p, 19, pi. ix. fig. 12 (), f/ttio 
}nargaritijcr , Kiister, Conch. Cab.. 183b, p. i ;f), pis. xxx\'iii, 
Unio (Margaritana) margaritijera, Schrcnck, Reis, nnd 
P. in .\niur Lande, JI, 1867 ? p. 70^), Unia anriiularins^ Spengh-r, 
Skriv. Nat. Selsk., Ill, 1793, p. .\\. Unio clongata, Lamarck, 
An. sans. Vert., VI, 1819, p. 70,= Damaris clongata, Leach, Syn. 
Moll. CtI. Brit., 1852, p. ^^22,== Margaritana c/onf'r/b/ , Westerluml , 
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Faun. Pal., II, Pt. 7, 1890, p. 185; I^ocard, Coq. de Fr., 1893, 
p. 149, fig. i62,=f7mo elongatuSi Nilsson, Hist. Moll. Svvec., 1822, 
p. 16; vSowerby, Conch. Icon., XVI, 1868, pi. Ixxvi, fig. 397,= 
Alasmodonia arcuata, Barnes, Am. Jl. Sci., VI, 1823, p. 227, pl. 
xii, fig. 2o,«=A/ya arcuaia, IJaton, Zool. Text book, 1826, p. 222, 
^Alasmodoyi arcuata, Stimpson, Shells of New Eng., 1851, p. 15 ; 
Kiister, Conch. Cab., 1856, p. 293, pl. xxxix, fig. i,= C7n20 
sinuataj C. Pfeiffer, Nat. Deutsch E. & W. Moll., Pt. 2, 1825, 
P* 33^ pk vii, fig. roissyiy Michaud, Comp. Hist. Moll. 

Fr., 1831, p. 1 12, pl. xvi, fig. 2S, ^^Margaritana roissyi, Wester- 
lund. Faun. Pal., II, Pt. 7, 1890, p. 1S6, =^Unio tristis^ Morelet, 
Moll. Portugal, 1845, p. 107, pl. xiii, fig. 2^~Margarita (Unio) 
crassiaynusy Lea, Syn., 1836, p. 40; 1838, p. 26, =Unio (Alas)no- 
donta) dahuricHSy Middendorff, Bull. Phys. Math. Ac. St. Petersb., 
IX, 1850, p. ? ; Sil). Reise, II, 1851, p. 275, pl. xxvi, figs. 3, 5, 
^-IJnio dahiiricusy Middendorff, E. & vS. Moll. vSib., 1859, P- 
Uniti (M ay gar i tana) dahuricUy Kobelt, Abh. vSenck. Nat. Oes., XI, 
1875, ]). 427; Kobelt, Faun. Jap. Ext., 1879, p. 143, pl. xiii, 
lig.s. I, 2,--= Alasniodon falcala, Gould, Proc. Boston. vSoc. Nat. 
Hist., Ill, 1850, p. 294; Otia Conch., 1862, p. 87; U. vS. Ex])l. 
K.xp. XII, 1832, p. 4;>3, figs. 543, 543(/, --^-^Uuio falcatnsy 

Sowerby, Conch. Icon., XVI, 1868, ])1. Ixxv, fig. ^^()Oy^Unio 
(Alasmodon(a) coniplanatiis, Middendorff. Sib. Reise, II, 1831, 
Pl. I, p. 273, pl. xxvii, figs. i--6,--Margayitana cnmplanuia ^ 
Wcsterhind, I'auna Pal., II, Pi. 7, 1890, p. 187, — .1 Arsmar/nu 
vuhacnsis^ Trask, Proc. Cal. Acad. vSci., I, 1833, p. ]0 [ar gar i- 
tana ra\'cndiana y Chenu, Man., 1839, II, ]). 14. |, fig. 714. 

Chitose, Ve/j), Japan (J. Anderson), Reg. No. ' ; 

(ieii. Unio, Rcl/ius, 1788. 

18. Unio mussolianus, Kiister, Conch. Cab. Ibiio., 
p. 2. PI, ])1. Ixxxii, lig. i hiio bourgnignafianii'i, I.ea, Proc. Ac. 
Nat. Sci. Philad., \'II, i8i)p p. 189; Jl. Ac. Nat. Sci. Pliilad., VI, 


iNO(), |), 

31. 

pl. xviii 

, lig. 31 

aron 

([/ilia) haunntig 

luifia- 

»/(S, I.l'U 

, Sv 

II., 1870, 

p. .>0,- U Ilia rasus, I 

AM, Proc. Ac. Xat. ,Sci, 

I'hila.l., 

VI 1, 

1 ; , j). 

. i8(); Jl, Ac. V 

at. ; 

Sci. Philad., VI, 

i8b6 

l>- 5". I'l 

. xvi 

li. li-. 17 

, Margaron (E;/ 

ia) rasas y Eca, vSyii. , 

1S70 

P- 5''^, 

1 'ui^ 

1 inositlc 

lists, I,e;i, Proc. 

Ac. 

Nat. vSei. Philad. 


|>. 

i()< ) 

: Jl. Ac. 

Nat. Sci. Philad. 

, VI, 

I i8f)v6, p 32. yl. 

xvii 

liu. pi,’ 

■Maniaron (( 

iii()salriisis , 

Eea, 

Syn., 1870. p. 


M argaritana 

junsidi nsis, Paetel, Conch, 

. Sam., Ill, 1890, p. I 

/ a- 


River Tigii'i, Reg. No. • 

10. Unio modiola, s]>. n. (PI. viii. figs, r, 2.) 

Shell ehnigately oblong, somewhat curved, solid, covered with 
a choeolato coloured, lainiuilerous perioslraeuin, both valves eon- 
eent ideally striate; unfiM)nes large, but not prominent, somewhat 
coarsely Cfnrugatc ; dorsal maigin slightly arche<l ; ventral margin 
curvcdly excavated in the median posterior region ; anterior side 
somewhat produced, rounded above, sloping l)elow ; posterior 
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side produced , rounded ; cardinal teeth rather anteriorly situate, 
triangular, erect ; lateral teeth anteriorly very short, posteriorly 
elongate and abruptly terminating ; anterior adductor scars deeply 
impressed ; posterior scars slight ; interior of shell very slightly 
iridescent, sculptured with line irregular ridges somewhat resem- 
bling the marks of coarse finger prints. 

Long. 45, lat. 86 mm. 

Hal). — River Tigris, Reg. No. |TypeJ. 

20. Unio mongolicust Middendorff, Sib. Reise, II, 
p. 277, pi. xxvii, figs. 7, 8. 

Upper Indus, Reg. No. 

21. Unio tigridis, Bourguignat, Test. Nov. Saul. , 1852, p. 30 

Cat. Rais. Moll., 1853, p. 77, pi. iv, figs. 7, 9,- truncal its, 

Swainson, Zool. III., 2iid vSer., I, 1829, pi. x^^-Mar^arita (U nio) 
truncatus, Lea, Syn., 183O, ]>. 21 : 1838, p. (Unio) 

truncatus, Lea, Syn., 1852, ]). 26; iSjo, ]). ^i)=r iJnio di<^natns, 
Lea, Proc. Ac. Nat. vSei. Philad.. VII, 1863, p. 189 : Jl. Ac. Nat. 
vSei. Philad., VI, 1866, p. 51, pi. xvii, lig. .\S,-^-Mar^^(iyon (Unio) 
dignatiiSy Lea, Syn., 1870, p. y),—~Mar<^aron (Unio) ligris. Lea, 
Syn., 1870, p. 39,— ? Unio kisonis ^ Kobelt, Icon., 1st sup., i8()3, 
p. 17, pi. vii, figs. 2, 3. 

River Tigris, Asiatic Turkey, Reg. No. -f. 

22. Unio terminalis, Bourguignat, Test. Noviss., 1852, 
p. 31 ; Cat. Rais. Moll., 1853, p. y(), ])]. iii, figs. 4— ete.,^- 
Margaron (Unio) terminalis^ Lea, Syn,, 1870, p. 19. 

Jordan Valley, Reg. .Vo. '7*'. 

23. Unio ascia, HaiiK'y, Rec. Biv. Siiells, 1856, p. 383. />/. 
Kxiii, fig. 20. 

Penang, Reg. No. ' 

24. Unio perakensis, s]). 11. (PI. viii, ligs. 5, h.) 

vShell clo'^ely allied to U nio lyrcs'^irostns Voii wliieli 

it may ultimately prove to be a variety, but dillering Irom that 
species in its less l uneate form and larger si/e, in its less tout rae1(‘d 
anterior sicle and more »>btuse and ^loping ])()Steri()r side. 

Long, 31, lat. 85'5, diam. 21 111111. 

Hab’. -Perak, Reg. No. p lTy]u |. 


(fen. Shistodesmus, vSimiisoii, 1900. 

25. Shi,stodesmus lamprcyanus MJainl oiid .Xd.im), 
vSimpson, Syn. Naides, Proc. \ \ S. Vat. Mih., XXII, ]>. 80 p. 
Unio (Dvsnomia) lamprcyanus, Baird and .\dams, Jhoe. Zool. Soc. 
London, 1867, p. 491, pi. xxvi, iie'^. 2, ja, Mayaron {I'nio} 
lamprcyanus Lea, Syn., 1870, ]>. ;o 
Shanghai, Reg. Vo. 'p. 


I Sin inichtsbl. fl, } ». >1 tl.tk lyo, u. r j. 
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Subfam. HYRINAE, Swainson. 

Gen. Nodulariat Conrad, 1853. 

Sec. Lanceolaria, Conrad, 1853. 

26. Nodularia (Lanceolaria) oxyrynchus (Mart.), Simp- 
son, Syn. Naiades, Proc. U. S. Nat. Mus., XXII, p. 807,== t/nto 

v oxyrynchus, Martens, Mai. Blatt. VII, 1861, p. 37; Kobelt, Abh. 
Senck. Nat. Ges. XL, 1879, p. 420, pi. xiii, figs. 3, 4* 

Japan, Reg. No. ' Y’-. 

Sec. Nodularia, Conrad, 1853. 

27. Nodularia (Nodularia) douglasiae (Gray), Simpson, 

Syn. Naiades, Proc. U. S. Nat. Mus.,XXII, p. 808; Griff. An. King. 
XII, 1833, (p. index 1834), pi. xxi, fig. 2,= Unio murchiso- 
m'anws. Lea, Tr. Am. Phil. Soc., V, 1834, p. 33, pi. iii, fig. 6; Obs., 
I, 1834, P- ^45’ P^* Margarita (Unio) murchisonianus , 

Lea, Syn., 1836, p. 14; 1838, p. i^,==Margaron (Unio) murchiso- 
nianus, Lea, Syn., 1852, p. 21; 1870, p. ^ 2 ,= Unio osbecki, Phil. 
Zeits. fiir Mai., 1845, p. 164; Conch., Ill, Pt. II, p. 45, pi. iii, 
fig. i=Margaron (Unio) osbechi, Lea, Syn., 1852, p. 21; 1870, 
p. ^2,^Unio nux-persicus, Dunker, Zeits. fiir Mai., 1848, p. 83; 
Musgrave, Phot. Conch., 1863, pi. i, fig. io,~Margaron (Unio) 
nux-persicus , Lea, Syn., 1870, p. ^2,= Unio sculpfus, Deshayes, 
Bull. Nouv. Arch. Mus., IX, 1873, p. 9, pi. i, figs. 3, 3a,«=(7n?o 
dactylinuSj Hcude, Conch FI. Nank., 1885, pi. lxv,= Wnio 
piciorum var. longirostris, West, Kong. sv. vet. Ak. Hand., XIV, 
No. 12, p. 74,— schrcncki, West, ^Unio abhreviatus, West. 

Ningpo, China, Reg. No. '77; Shanghai, Reg. No. “’y * ; N. 
China, Reg, No, China, Reg. No. 

2 ja. Var. shanghaiensis, Lca,= L';u’o shanghaiensis, Lea, 
Proc. Ac. Nat, Sci, Pliilad., Ill, 1859, p. 153; Jl. Ac. Nat. Sci. 
Philad., IV, i860, p. 242, pi. xxxvi, fig. I2l. 

Shanghai, Reg. No. -’7" ; Chinkiang, China, Reg. No. - y’''. 

28. Nodularia (Nodularia) caerulea (Lea), Simpson, Syn. 

Naides, Proc. U.>S, Nat. Mus., XXII, x:>. Sii ^^Unio cacruleus , hen, 
Tr. Am. Phil. Soc., IV, p. 95, pi. xiii, fig. 25 ; Obs., I, p, 105, 
pi. xiii, fig. 2^, ^Margarita (Unio) cacnileus, Lea, Syn., 1836, 
p. 20, =~'^Margaron (Unio) caerulcus, hen, Syn. , 1852, p. 30; 1870, 
p. ^y^^Unio gerbidoni, Eydoux, (riier. Mag., 1838, p. 9, pi. 
cxviii, figs. 2, 2a, 2b; Hanley and Theobald, Conch. Ind., 1876, 
p. 6, xfi. xii, lig. subsiriaius, Lea, Proc. Ac. Nat. Sci. 

Philad., VIII, 1856, p. 93; Obs. VI, 1857, P* 20, pi. xxvi, fig. 
i^ti^Margaron (Unio) substriatiis. Lea, Syn., 1870, p. ^y,=^Unio 
humilis. Lea, Proc. Ac. Nat. Sci. Philad., VTII, 1856, p. 93; Obs., 
VI, 1857, p. 16, pi. xxvi, fig. 10 ,=Margaron (Unio) humilis, 
Lea, Syn., 1870, p. ^ 2 ,^Unio corrianus, Kiister, Conch. Cab. 
Unio., 1861, p. 229, pi. Ixvii, fig. 5,== Benson, Ann. 

Mag. Nat. Hist., 1862, p. 192; Hanley and Theobald, Conch. Ind., 
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1876, p. 6, pi. xii, fig. x)=^Unio pilaius, Lea, Proc. Ac. Nat. Sci., 
Philad., X 1866, p. 133; Jl. Ac Nat. Sci., Philad., VI, 1868, 
p. 181, pi. xxxviii, fig. g^.^Margaron (Unio) pilatus. Lea. 
Syn., 1870, p. 47 ,«( 7 nio evitatus. Lea, Proc. Ac. Nat. Sci., 
Philad., X, 1868, p. 133; Jl. Ac. Nat. Sci., Philad., VI, 1868, 
p. 279, pi. xxxviii, fig. g 2 , ^Margaron {Unio) cristatus, Lea, 
Syn., 1870, p. 47 ,=( 7 mo (rirostris, Sowerby, Conch Icon., XVI, 
pi. Ixv, fig. 331. 

Saharanpur, United Provinces, Reg. Nos. 'Y' and 
Sind, Reg. Nos. and from a jheel near Rohri, Sukkur Dist., 
Reg. Nos. 'Y'‘* and ; Rajputaua, Reg. No. '‘Y' i Singpal Garhi, 
Nepal, Reg. No. Kockh(?) Reg. No. ; Rampur, Reg No. 

Calcutta, Reg. Nos. ^7* (W. Theobold), 

jM^o7 (G Nevill); Belgachia, Calcutta, and Maidan tank (N. 
Annandale), Reg. Nos. 'yn and •',“ : Siliguri, Reg. No. ; 
Patna, Reg. No. * J » 

Barrack River, Silchar, Reg. No. ‘7='; Darjeeling (R Carter), Reg. 
No. ■‘Y*; Ballygunge, near Calcutta, Reg. No. ; Jamalpur, 
Reg. No. ; Sambalpur, Bengal, Reg. No. ■'y*'*; Bagh, Central 
India (W. T, Blanford), Reg. No. Nerbudda, Central Pro- 
vinces (W. T. Blanford), Reg. No. * Lower Nerbudda, Central 
Provinces, Reg. Nos. and Burvvani, Hazrapur, Bengal, 

Reg. No. ’Y”; Rajmahal, Bengal (W. T. Blanford), Reg. No. 
•■'Y^; Manbhoom, Bengal, Reg. Nos. ‘Y' and ; River 
Dukkaree, Umb.illa, Punjab Dist , Reg. No. Bln^guiptu*, 

Bengal (Capt. Snerwill), Reg. No. •V'; Poona -a, Central India 
(W. T. Blanford), Peg. No. •^Y"- 

28a. \ ar. gaudichaudii (Eydonx), — (/;/?:> gauiUchaudiiy 

ICydou.x, Mag. de Zod., i«jS. Cl. V, p. 10, pi. cxv'iii, fig. j,== 
Margaron {Unio) gaudichaudii tax, Syn , 1830, p 32; 1870, ]) 50. 

Dacca, Bengal, Reg. No ^'7 ; Bengal (Laidley), Reg. No. 'Y''- 

28b. Var. keraudreni (Eydoux). — hcraudrcni, Ivydoux, 
Mag. de Zool , lS] 8 ^ Cl. V, p. 8, pi. c.xviii, fig. j ^ ^Margaron 
(Unio) keraudreni y Lea. Syn., 1852, p. 30; I'^yo, p. 46. 

Dainuda, Bengal (VW T. Blanford), Reg. No. Cliander- 

nagore, Bengal, Reg No. 

2Q. Nodularia (Nodularia) shurticffiana (Lea), Simpson, 
Syn. Naiade.s, Proc. U.S. Nat. Mus., XXII, p. 81 Unio shurtlcffi- 
anus, Lea, Proc. Ac Nat. Sci., Philad., VIII, 1856, p. 94; Obs., VI, 
p. 22, pi x.xvii, fig 17; Jl. Ac. Nat. vSci., Pliil.ul., Ill, p. 302,= 
Maygaron (Unio) shurtleffianus , Lea, Syn., 1870, p. 32. 

.Myadong, Burma, Reg. No. ‘V"*, Shnaygooil^yo, Burma, 
Reg. No. Putna, Mirzapur Dist., UP. (R. Hodgart), Reg. 

No. '"Y' ; Lucknow (Museum Collector), Reg. No. *7*, Kemp) 
Reg. Nos. and 

.,0. Nodularia (Nodularia) occata (T.ca), Simpson, Syn. 
Naiades, Proc. U S. Nat. Mus., XXII, p. 813^== U/u'?) occatus. Lea, 
Proc. Ac. Nat. Sci., Philad., IV, i860, p. 30;; Jl. Ac. Nat. Sci., 
Philad., VI, i86j,p. 398, pi. 1, fig. 304; 0 !«., X, 1863, p. 34, pi. 1, 
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fig. (Unio) occatus^ Lea, Syn., 1870, p. $i,=Umo 

macilentus, Benson, Ann. Mag. Nat. Hist., Ser. 3, 1862, p. 187; 
Hanley and Theobald, Conch. Ind., p. 5, pi. x, figs. 2, 4; p. 62, 
pi. cliv, fig. 5,==Lr«to rugosusj Hanley and Theobald, Conch. 
Ind., p. 62, pi. cliv, fig. 3. 

Saharanpur , Reg. No. » v > Phenchooganj , Sylhet , Reg . 
No. Barrack River, Cachar, Reg. No. Cachar, Reg. 

No. ; Myadoiig, Upper Burma, Reg. No. '’Y® I North-East 
Cachar, Reg. No. ; Pegu, Burma (VV. Theobald), Reg. No. '^7*^ 
and *Y- J Saharunpur, United Provinces (J. Wood-Ma.son), Reg. 
No. Wurda, Central Provinces (W. T. Blanford), Reg. No. 

Bhamo, Upper Burma, Reg. No. Calcutta (G. Nevill), 
Reg. No. 

31. Nodularia (Nodularia) pachysoma (Benson), Simpson, 
Syn, Naiades, Proc. U.S. Nat. Mus., XXII, p. 813,== Umo pachy- 
soma, Benson, Ann. Mag. Nat. Hist., X, 1862, p. 186; Hanley 
and Theobald, Conch. Ind., 1876, p. 6, pi. xii, fig. i,^Margaron 
{Unto) pachysoma. Lea, Syn., 1870, p. 6^,= Unio pachystoma, 
Paetel, Conch. Sam., Ill, 1890, p. 162. 

Sawaddy, Burma (J. Anderson), Reg. No. Burma (W. 

Theobald), Reg. No. Assam (Robinson), Reg. No. 

Irrawaddy (J. Anderson), Reg. No. 'y* *; Calcutta, Reg. Nos. ‘ '7'' 
and (N. Annandale) ; Bcrhampur (R. E. Lloyd), Reg. No. 

32. Nodularia (Nodularia) chaudhurii, sp. n. 

Shell small, rather thin, elongatcly ovate, pale olive, covered 
with a finely laminiferous periostracum ; both valves concentrically 
striate, sculptured with irregular, minute, nodulous, radiate ridges 
which appear posteriorly as regular corrugations; umbones small, 
somewhat prominent ; dorsal margin slightly arched ; ventral 
margin straight; anterior side produced, rounded: posterior side 
bluntly rostrate, abruptly sloping above and below; hinge- teeth 
elongate, anteriorly projecting; anterior scars deep, roundly 
triangular; posterior scars scarcely impressed; interior of shell 
iridescent, nacreous, posteriorly corrugate. 

Long. 12*75; lat. 23 mm. 

Hah. — Upper Burma, Reg, No. « * [Type], 

33. Nodularia (Nodularia) bonneaudi (Rydoux), Simp- 
son, Syn. Naiades, Proc. U.S. Nat. Mus., XXII, p. 81^,— Unio 
bonneaudi, Eydoux, Mag. dc Zool., 1838, pi. 119, figs. 1, la ; 
Hanley and Theobald, Cat. L- and F. W. Shells, Brit. Ind., pp. 48, 
49; Hanley and Theobald, Conch. Ind., pi. x, fig. ^,^Margaron 
(Unio) bonneaudi. Lea, Syn., 1852, p. 32; 1870, p. 50. 

Pegu Reg. Nos. ; Shuaygoomyo, Burma, 

Reg. Nos and (W. T. Blanford) 'Y''; Zayleyrnan, Upper 

Burma (J. Anderson), Reg. No. 'Y a; Cachar, Reg. No. ■'7 -; 
Bhamo, Reg. Nos. •‘y? and (J. Anderson) 'yS* Tena.sserim (\V. T. 
Blanford), Reg. No. Myadong, Upper Burma, Reg. Nos. 
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Bjj)% Irrawaddy River at Sagaiiig (J. Coggin Brown), Reg- 
Nos. to '- 7 .+'. 

34. Nodularia (Nodularia) andersoniana (Nevill),==(/wt() 

andersonianus , Nevill, Jl. As. Soc. Beng., XLVI, 1877, p. 40 ; 
Yunnan Exp., pi Ixxx, fig. 9. • 

Barrack River, Silchar; Reg. No. ‘V‘'; Assam.ykeg. No. « ; 
Myadong, Upper Burma (J. Anderson), Reg. Nos. '•;••• [Type] and 
•■'VS ’’i”’ ; Siliguri, N. Bengal, Reg. No. 

35. Nodularia (Nodularia) pugio (Benson), Simj)son, Syn. 
Naiades, Proc. U.S. Nat. Mus., XXII, p. 8i4,==r/;/io pugio, 
Benson, Ann. Mag. Nat. Hist., Ser. 3, X, p. 193; Sovverby, Conch. 
Icon., pi. xcv, lig. 516. 

Pegu, Reg. Nos. ■'•y ' ^^^^d (W. Theobald) Alyadong, 

Upper Burma (J. Anderson), Reg. No. ^V ‘; Sawaddy, Burma, 
Reg. No. ■>!;' '; Tenasscrim, Lower Burma {W. T. Blanford), Reg. 
No. -V'-'; Zayleynian (J. Anderson), Reg. No. Arakan, Reg. 

No. 

36. Nodularia (Nodularia) crispata ((rould), vSiiupson, 

Syn. Naiades, Proc. U.S. Nat. Mus. , XXII, p, 815,^ crispaiii^ 
Gould, Proc. Bost. Soc. Nat. Hist., I, 1843, ]). 141 ; Otia Conch., 
1862, p. igi,^Unio crispaius^ Catlow and Reeve, Conch. Noin., 
1845, p. 58; Hanley and Theobald, Conch. Ind., 1876, p. 21, pi. 
xlv, fig. i,^Margaron (T/^/to) Lea, Syn., 1870, p. 32,==-- 

(Into scobinatus, Lea, Proc. Ac. Nat. Sci. IMiilad., VIII, 1856, 
p. 93; Obs., VI, 1857, P* ^ 9 » P^* lig. i^.^Margaron (Unin) 

scobinatus. Lea, Syn,, 1870, ]). [\2,--lJnio mandarinm, Morelel, 
J. de Couch., XII, 1863, j). i^gy-^-Unio pcllis-laccrli , Morelet, J. de 
Conch., XIII, 1865, p. 22; Sower])y, Conch. Icon., XV’I, 1868, 
pi. Ixxxvi, fig. 457,==f/«/o venustns^ Morelet, J. de Conch., 
XIV, 1866, p. 6 ^,=^Unio ohlatus, Lea, Syn., 1870, ]). 64. 

vSiain, Reg. Nos. ‘^y'^ and Battambang, Cambodia, Reg. 

No. 'V*'; Bliamo, Reg. No. ''V*. 

37. Nodularia (Nodularia) scobina (Hanley), Simixsoii, 
Syn. Naiades, Proc. U.S. Nat. Mus., XXII, ]). 8i6,~^L;nV; senbina^ 
Hanley, Rec. Biv., ]). 382, \y\. xxiii, fig. 40; Hanley and 
^leobald, Cat. L. and F. \V. Shells Brit. Ind., ]). 49; Hanley and 
Theobald, Conch. Ind., ]j 1 . xlvi, fig, 2. 

vSibsagar, Assam (S. Iv Peel), Reg. No. ^y >. 

38. Nodularia (Nodularia) ingallsiana (Lea), Sini])son, 
Syn. Naiades, Proc. U.S. Nat. Mus., XXII, p. HUy^^Uiiio ingallsia- 
nus, Lea, Tr. Arn. Phil. Soc., X, pi. xxiv, fig. 41 ; Obs., V, 1852, 
p. 38, pi. xxiv, fig, .\i ^=Maygaron (IJnio) ingallsianus , Lea, 
vSyn., 1852, p. 36 ; 1870, p. 58. 

Cambodia, Reg. N^o. ‘y • ; Siam Reg. No. -^y"-. 

39. Nodularia (Nodularia) pazii (Lea), vSimpson, Syn. Na- 
iades, Proc. U.vS. Nat. Mas., XXII, p. pazii , I^ea, Proc. 

Ac. Nat. Sci., Philad., VI, 1862, p. 176; Jl. Ac. Nat. Sci., Philad., 
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VI, p. 61, pi. xxi, fig. 60; Obs., XI, p. 65, pi. xxt, fig. 60,— 
Margaron (Unio) pazii, Lea, Syn., 1870, p. 39. 

China, Reg. No. aja. 

40. Nodularia (Nodularla'i olivaria (Lea), Simpson, Syn. 
Naiades, Pfoc. U.S. Nat. Mus., XXII, p. 8i7,«»I/nio olivarius^ 
Lea, Tr. Am. Phil. Soc., IV, p. 108, pi. xvi, fig. 38; Obs., I, 
p, 1x8, pi. xvi, fig. 33; Hanley and Theobald, Conch. Ind., p. 5, 
pi. X, fig. 1, ^Margarita (Unio) olivarius, Lea, Syn., 1836, p. 26; 
1838, p. 20; 1852, p. 30; 1870, p. 4y^'^Uhio pumilio, Kiister, 
Conch. Cab. Unio, 1862, p. 268, pi. xc, fig. 7. 

Assam, Reg. Nos. ; Saharanpur, Reg. Nos. and 

; East Cachar (Museum Collector), Reg. No. Moradabad, 
United Provinces (Laidlay), Reg. No. North-East Cachar, 
Reg. No. ; Raniganj, Bengal, Reg. No. 

41. NoduUria (Nodularia) theobaldi (Nevill, MS.), sp. n. 

Shell ovately rectangular, very slightly curved, gaping an- 
teriorly, inoderatel)^ solid, concentrically striate, covered with a 
dark, olivaceous periostracum ; umbones small, not prominent; 
dorsal margin somewhat arched, ventral margin slightly excavated 
in the median region, otherwise straight; anterior side slightly 
produced and somewhat sharply rounded; posterior side very 
obtusely rostrate, steeply sloping above, then sharply rounded and 
again sloping inwards below. Cardinal teeth in right valve roughly 
triangular, jagged, somewhat inwardly projecting, fitting between 
two teeth in the left valve which are roughened and of which the 
anterior is rather broad and massive ; lateral teeth in both valves 
elongate and nearly straight; anterior scars somewhat deeply 
excavated especially above ; posterior scars ovate, lightlj*^ im- 
pressed ; interior of shell nacreous, shading from pale flesh colour 
to bluish iridescent especially towards the posterior margin. 

Long. 34, lat. 60, diam. 19 mm. 

Hab. — Manipur, Assam, Reg. Nos. ‘y* [Type], 

42. Nodularia (Nodularia) pcctcn, sp. n. (PI. viii, figs. 3, 4.) 

Shell elongately ovate, rather thin, covered with a finely 

laminiferous periostracum of a pale bluisli green colour shading to 
yellowish green towards the margins, finely concentrically striate 
and posteriorly ribbed, especially on the left valve; umbones 
rather small, moderately prominent; dorsal maigin Very slightly 
arched ; ventral margin gently curved ; anterior side rounded ; 
posterior side obtusely rostrate below, sloping above; hinge-teeth 
in both valves*weak, anteriorly erect in right valve, sinuous and 
almost twisted in the left; posterior teeth nearly straight, 
moderately elongate; adductor scars scarcely perceptible; interior 
of shell pearly. 

Long. 19, lat. 33 5, diam. 12 mm. 

Hab. — Pitsanuloke, N. Siam, Reg. No. [Type]* 

The author follows Simpson in placing this and the next two 
species in the Section Nodularia, though, owing to the very 
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different texture of the shells, it is somewhat difficult to under- 
stand his reasons for so placing them. 

43. Nodularia (Nodularia) nuttalliana (Lea), Simpson, 
Syn. Naiades, Proc. U.S. Nat. Mus., XXII, p. %i7=Unio nxiiiaU 
lianus^ Lea, Proy. Ac. Nat Sci., Philad., VIII, 1856, p. 103; Obs., 
VI, 1857, p. 30, pi. XXX, fig. 25; Jl. Ac. Nat. Sci., Philad., 1858, 
Ser. 2, III, p, 310, pi. XXX, fig. 23; Hanley and Theobald, 
Conch. Ind., p. 19, pi. xli, figs. 5, 6,^Margaron (Unto) nuUallia* 
nus, Lea, Syn., 1870, p. 74. 

Assam, Reg. No. Cachar, Reg. No. 

44. Nodularia (Nodularia) involuta (Benson), Simpson, 
Syn. Naiades, Proc. U.S. Nat. Mus., XXII, p. 817,— Um‘o involu- 
lus, (Benson), Hanley, Rec. Biv. Shells, 1856, p. 385, pi. xxiii, 
fig, 19; Hanley and Theobald, Conch. Ind., p. 19, pi. xli, fig. 2. 

Sylhet, Reg. No. 


Sec. Radiatoi^a, Simpson, 1900. 

45. Nodularia (Radiatula) crispisulcata (Benson), Sunp- 
son, Syn. Naiades, Proc. U.S. Nat. Mus., XXII, p. 820,= U;u‘o cris- 
pisulcatus, Lea, Ann. Mag. Nat. Hist,, X, 1862, p. 193; Sowerby, 
Conch. Icon., XVI, 1866, pi. xlix, fig. 2^z,^Margaron (Unio) 
crispisulcatus, Lea, Syn., 1870, p. 149. 

Irrawaddy near Thayetmyo (Asiatic Society of B ‘tigal), Rjg. 
No. *Y7,* Pegu(J. Anderson), Reg. No. Pegn, Reg. No. 

Pegu, Reg. No. 

46. Nodularia (Radiatula) lima, Simpson, Syn. Naiades, 
Proc. U.S. Nat. Mus., XXII, p. Szo^^Unio radula (Benson), 
Hanley, Rec. Biv. Shells, Supp., 1856, p. 382, pi. xxiii, fig. 41; 
Hanley and Theobald, Conch. Ind., p. 5, pi. x, fig. ^,=^Dysonomia 
radula, Rochebrune, Bull. Soc. Phil., VI, 1882, p. 42. 

Siliguri, N. Bengal, Reg. Nos. "V*; Sikkim, Reg. 

No. 

46a. Var. stliguriensis, Preston,— U nii siliguriensis, Preston, 
Rec. Ind. Mus., Calcutta, II, Pt. r, p. 47. 

Siliguri, Reg. No. [Type.] 

Having now had an opportunity of examining a good serie.s of 
N, lima, a shell which had previously been inaccessible to me, I 
have no hesitation in reducing ( 7 . siliguriensis to a variety of that 
species. 

Geii. Physunio, Simpson, 1900., 

Sec. Physunio, Simpson, 1900. 

47. Physunio (Physunio) gravidus (Lea), Simpson, Syn. 
Naiades, Proc. U.S. Nat. Mus., XXII, p. 830, >^Unio gravidus^ 
Lea, Proc. Ac. Nat. Sci., Philad., VIII, 1856, p. 93; Obs., VI, 
1857, p. 12, pi. xxiv, fig. 5; Jl. Ac. Nat. Sci., Philad., Ill, 1858, 
p. 292, pi. xxiv, fig. 3,^Margaron (Unio) gravidus, Lea, Syn., 
1870, p. 28 ,^Lamp$ilis gravidus, Rochebrune, Bull. Soc. Phil, VI, 
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1882, p. ahnormis, Morelet, Rev. et Mag., XIV, 1862, 

p. 480,=== (/mV; superbus, Sowerby, Conch. Icon., XVI, pi. lix, fig. 

Cambodia, Reg. No. ‘‘Y''; Siam, Reg. No. ; Pitsanuloke, 
N. Siam (H. VV. Biggie), Reg. No. >y“. 

48. Physunio (Physunio) microptcrus (Morelet), Simpson, 
»Syn. Naiades, Proc. U.S. Nat. Mus., XXII, p. S^i ,=--U}no mictop- 
terns, Morelet, J. de Conch., XIV’', 1866, p. 63; Ser. Conch., IV, 
p. Pl* XV, fig. 7. 

Canil odia, Reg. No. 

(ien. Dalliella, Simpson, 1900. 

4p. Daliella purpurea (Valencienne.s) , Simpson, Syn. Nai- 
ades, Proc. U.vS. Nat. Mils., XXII, p. 832,--=.'! purpurea, 
X'iilencieniies, Rec. ()1)S. Zool. , II, 1853, p. 236, pi. .\lviii his, 
[\h,^Mari^ariia (Anodonta) purpurea, Lea, vSyn. , 1836, 
p. 51; 1838, p. 30 ,=^ -/! purpurea y Catlow and Reeve, Conch. 
Nom., 1845, p. (yy Mari^aroJi (Anodonta) purpurea. Lea, Syn., 
1852, p. 50; 1870, ]). ye), ^-Anodonta burroui^hiana , Lea, Tr. Am. 
Phil. Soc., V, 1834, p. 105, pi. xvi, fig. 49; Ohs., I, 1834, p. 217, 
pi. xvi. fig. p) Mari^aron (Anodo)ita) burrou^hiana, Lea, vSyn., 
i8;(), j). 8r burrou^hianus , vSowerby, Conch. Icon., 
XVII, 1 ) 1 . x.wii, fig. 10 ],=^Mayi^aritii (( ’/nV») heui^alensis , Lea, 
Syin^ 183!), p. 2O: i8>,8, p. 20,^ Unio hemialoisis Lea Tr. Am. 
Phil. Soc., \’L 1838, p. 3, pi. ii fig. 3: Ohs., 11 . 1838 p. 3, pi. 
ii. fig. )i,-Mar<^arou iVnio) Icn^fi/ensis Lea. *Syn., 1852, p. 30; 
l<^7o, p. 47,- Anodon bcfv^alciris. Sowerby, Conch. Icon., X\’II, 
pi. xiv, fig. .\<),^ A iiodont a In )i jiletisjs, Cles-in, Conch Cab. Ano., 
1876, p. lyj, pi. Ivii, fig. I -=(’;//o verciuiidus {h)iild, Proc. 
Host. Soc. Nat. Hist., Ill, 1850, p. 295; U.S. Kxpl. Kxp., XII, 
1832, p. 43,1. figs. 541. 34Ur 541/). 54i(\- 4 ’;/n> mauritianusi Lea, 
Pioc. .\c. Nal. Sci. Philad., Ill, 1830, p. 132; Jl. Ac. Nat. Sci., 
Plidad., I\’, i8()o, p. 257, pi. xl. fyg. i)fi,—Mari;aron (Unio) 
mauritiayius, Lea, Syn., 1870, p. 42,— i Anodonta //c/.'/zV, Kiister, 
Conch. Cab. Aiio., 1873, p. O4, pi. xix, fig. i —Anodonta chinen- 
.s/\, Kiister ? 

Manila, Reg. Nos. •'*30 ‘yy *-‘3 *: Luzon, Reg. No. ■•'3’. 

30. Dalliella suberassa (Lea). vSiiup^on, Syn. Naiades, Proc. 
l’.»S. Nat. Mus., XX 11 , p. Anodonta suberassa. Lea, Proc. 

Zool. vSoc., London, 1830, p. iq8 ; Ann. Mag. Nat. Hist., \’III, 

1831, p. 4^3 Jl. Ac. Nat. vSei., Philad., IV, 1839, p. 236, pi. 
xxxiii, fig. 11^,^ Mari^aron (Anodonta) suberassa. Lea, Syn., 

1832, p. 31; 1870, p. 81 ,^=.1 suberassa, Souerby, Conch. 
Icon., Xvil, 1807, pi. xiii, fig. 42, 

Philippines, Reg. No. *•} •. 

51. Dalliella insularis (l)roiiet), Simpson. SyU. Naiades, 
Proc. U.S. Nat. Mus., XXII, ]>. S34,— insutaris, Drouet^ 
Rev. Biol. Fr., \ I, 1894, p. 217 fig 2. 

Sarawak, Reg. No 'y*. 



1012. 1 


II. B. Pk'I'STOn : 77/i’ Naiades. 


205 


Oeii. Pscudodon, (iould^ 18.14. 

Sec. Trigonodon, Connul. 1805. 

52. Pseudodon (Trigonodon) crebristriatus (Anthony), 
Simpson, Syii Naiades, Proc. U. vS. Nat. Mus , XXII, p. 835,== 
Monocondylaea crebristriata , .\nthoiiy, Am. Jl. Conch., I, i8()5, 
p. 205, pi. xviii, i .==Tri^f amnion crehristriata Xwi. ]\. 

Conch., I, 1805, P- 2 ]^\,^Mar\iaron (Monocondylaea) crebristriata , 
lyca, vSyn., 1870, p. 'j2,—A^nio crehristriatus, Sowerby Conch. Icon., 
XCI, 1868, pi. xcv, fi'^. 517,- d^seudodon erchri<riatnni, Hanley 
and Theobald, Conch. Ind.,p.5,pl. ix, lij;. - -V nio vondembuschi ^ 
vSowerby Conch. Icon., XVI, pi. xcv, 318. 

Pe^ii, Re^. Nos. and 

f)Za. \"ar. curvata, var. n. 

Shell having the ventral margin more curved, and generally 
le^s ovate in shape than in the typical form. 

Hab. — Pegu, Reg. Nos. '’V" T^yP’^'i* * 

^zh. \’ar. peguensis ( Anthony ),=Me//oto;/7vA/<Y/ pe^ucnsis^ 
.\nthony, Am. Jl. Conch., I, 18O3, p. 203, pi. xviii, lig. 

^^iiron {Monocondylaea) pci^ncnsis^ bea, Syn., 1870, p. 73,- Pseutlo- 
d 01 crebristriatuni var. peguensis, Hanley and T]u‘o])ald, Couch, 
lad., 1876, ]). 5, pi. ix, lig. 5. 

Zayleyman, Reg. No. 

Sec. P.sKCDODON. (fould, 1884. 

3;. Pseudodon ^Fscudodoni vondcmbu.schiana (Lva), 
Conrad, Am. Jl. Conch., 1, 1803, p. 2.;,;.- Mar^anfana oundeni- 
biiseJiiana, Lea, Proc .‘\ni. Phil Soc., I, 18. |o, ]). 28S ; Tr. Am. Phil. 
Soc., VIII, 1842. ])l. xviii, fig. 30; Obs., Ill, 1842, p. bo, pi. 
xviii, lig. Y) ^-- M ati^af'on (M onociaidviaeu) ri^ndeinhnsc/iKfnaj 
Svn., 1832, ]). 43 ; 1870, j). 7 — M onoctoidvliiea v^Kideinhit'^cJiirnia ^ 
H. and A. Adams’ (km. Rec. Moll.. II, 1838, p. 301 , Monodoutina 
haseliiana , Conrad, Proc. Ac. Nat. »S(4.. Philad., V I 183 j, |)p. 2br^, 
yp) - .zLbno eonhuscliea. Sovverbv, Conch. Icon . X\I, i8bb, j)l, 
li, lig. zbi), - Alasnunl nita ceisffato^ Mousson, L. ami vSiiss. W . 
Moll. Java, 1849, p. 97, pi. xviii, figs. i. 2, Mari^arHana 
enspata, Paetel. Conch. Sam., HI, i8fp). ]>. 173. Af (oiocondylaea 
planulala^ Lea. Proc. Ac. Sci., Philad., XI, J839, p. 187; Jl. .\c. 
Nat. Sci , Philad., IV, 1830. ]>. 2b2, pi. xlii. fig. ; Obs., VII, 
r8(>o. ]). 80, ])1. xlii, fig. 1^2 ,=/*^eiid(Hlnn planiilata^ Conrad, 
.\n. Jl. Conch., I, i8b3, ]>. 23;, ^Mkroemidylaca planulnla , Paetel, 
Conch. Sam., III. 1890, j). iy^^~-Mar^aron {Monnc()nd\laea) planu- 
la:a. Lea, Svn.. 1870, p. y \.^Maru,antana /ra^ilis^ Kiister, Coach. 
Cab. Tnio', 1S62, p. 2()3, pi. xcviii, fig. 2 ,^Microcnnd\laca 
Inimlis, Paetel, Conch. Sam., IIP 1890, p. ij^^—Mojwcondvlaea 
rli onbicaf Kiister, Conch. Cab. l.’nio. 1862, p. 304, pi. c, fig. 7. 

Sarawak. Re«g. No; , 
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54. Pscudodon (Pscudodon) inoscularis (Gould), Simpson, 
vSyn. Naiades, Proc. IT S. Nat. Mus , XXII, p 837,=.d inoscir 
larisy (joiild, Proc. Host Soc. Nat. Plist., I, 1844, p. 160 ; Hanley 
and Theobald, Conch. Ind., p. 5, pi. ix, fig. 2 ^=Mar^ar()n (Mono- 
condylaea) innscularis. Lea, Syn., 1870, p. j^,=Mar^aritan(i i?ws‘ 
cularis, Paetel, Conch. Sam., iSgo, III, ]). 173. 

Tenasserim River, Reg. No. ; Tenasseriin, Reg. No. 

I II <1 (I 
I 

55 Pseudodon (Pseudodon) cumingii (Lea), Conrad, Am. 
Jl. Conch , I, 1^)65, p 2 cumingii. Lea, Proc. Zool. 

vSoc., London, 1850, ]). 199; Ann. Mag. Nat. Hist.. VIII, 1851, 
p. 495 ; Musgrave in Hanley’s Phot Conch., 1863, pi i, fig. 6,== 
Margaron {M )nocondylaea) Lea, Syn., 1^52, p. 50 , 1870, 

p. j^^^Motun'omiylaca cnniingH, Lea, Jl. Ac. Nat vSei., Philad., 
IV, i860, ]). 235. 1)1. xxxiii, fig. 114; Obs., VII, i860, p. 53, 
pi. xxxiii, tig. i\^f,~^Anodon cianiniiii, Reeve, Conch. Icon., 
XVII, 1870, pi. xxxi, fig. 122, — Microcondylaca ciimingiiy 
Clessin, Conch. Cal). Ano., 1870, p. 2^9; pi. Ixxxiii, figs. 3, 
i\^^Pseudodns ciimiivpi, de Morgan, Bull. Soc. Zool. de Fr., X, 
1885, p. 422 

Cambodia, Reg. Nos. and 'Y' I Philippines (W. Theo-' 
bald), Reg. No. ♦<> ». 

56. Pseudodon (Pseudodon) tumidus (Morelet), vSimpson, 
Syn. Naiades, Proc. U.S. Nat Mns., XXII, p ,^-~Monocondyliis 
tumidus^ Morelet, Jl. de. Conch., XIV’, 1866, p. 62 ; Mabille, Rev. 
Zool., XXIII, 1872. p. 51, pl. V, figs 6, 7. 

Tipper Cambodia, Reg. No. 

57. Pseudodon (Pseudodon) salwenianus ((hnild), Ct)n- 

rarl, Ain. Jl. Conch., I, 1863, p. 233,=^. I snlhcniofins, Gould, 

Proc. Post, Soc. Nat. Hist., I, 1844, P- i(yo, = A nodonin salh eniana, 
Gould, Otia Conch., 1862. p. ii)i,= Monoc:ndylaca salu'cniana, 
Paetel, Conch. Sam., Ill, 1890, p. nio sahccniana, 

Sowerby, Conch, Icon,, XVT, 1868, pl. xciv, fig. ^i^^—Mar^aron 
(Monocondylaca) saiiccnuvui , Lea, vSyn., 1870, p. y 2 y== Pseudodon 
salu'enianum, Hanley and Theobald, Conch. Ind., p. 3, pl. ix, 

-I- • 

Tenasserim River, Reg. Nos. ^ 'V* and ; Burma, Reg. 

Nos. ■‘"j”' and 

58. Pseudodon (Pseudodon) cambodjensis (Petit), Conrad, 
Am. Jl. Conch., I, 1863, p. 2^^,= Monocondylaca cambodjensis ^ 
Petit, Jl. de Conch., VI, 1863, p, i 22 ~=zMargaron (Monocondylaca) 
cambodjensis, tea, Syn., 1870, p. 72. 

Cambodia, Battambang, Reg. No. '7" ; Cochin China, Reg. 
No. 

59. Pseudodon (Pseudodon) ava (Theobald) , Simpson, Syii., 
Naiades, Proc. U.S. Nat. Mus., XXII, p. —Monocondylaca 
ava , Theobald, Jl. As. Soc. Beng., XLII, 1873, pt. II, p. 209, pl. 
xvii, fig. 15- 

Mandalay (J. Anderson), Reg. No. 



1912.] H. B. Preston : The Asiatic Naiades. 297 

Gen. Parrcysia, Conrad, 1S53. 

Subgen. Parrcysia, Conrad, I1S3J. 

60. Parrcysia corrugata (Muller), Simpson. Syn. NaiinUs, 
Proc. U.S. Nat. Mus., XXII, ]) t^'4i ,^Mya coryu^aia . Muller, \’enn. 
Terr, et Fluv., I 774 , 2, p. 214; Bescli. Ges. Nat. Ber.. I\’, 

1779, P* 56, pl. iiib, figs. 7, 8 ~Vnio corrugata, bainarck, .\u. 
sans Vert , VI, i8i(), p 79; Deshayes, Knc. Mcnh., II, 1827, p. 5S4, 
pl. ccxlviii, fig. 8,=:f/«/o (Potamida) coryw^ata, vSwainson, Tr. 
on Mai., 1840, p. 268, iig 31; p. 281, fig. ^y^-^.lbiio 
Kuster, Conch. Cab. Unio.. 1862, p. 290, pl. .\cvii, Iig. ^^^ -Unio 
corrugata, Retzius, Diss. Hist. Nat., 1778, p. i8; S])englcr, Skriv. 
Sclsk. Nat. , HI, 1793, p. b8 ; Hanley, Test. Moll., 1842, j). it); ; 
Biv. vShells, 1843, p. 197; Hanley and Theobald, Conch. Ind., 
1876, p. 21, pl. xlv, figs. 2 -5, etc., =Margayifa (Uiiio) corrji- 
gatus, Lea, Syn., 1836, p. 29: 1838, p. 21 ,^-Margayon (Unin) 
corrugalus, Lea, Syn., 1852, p. 20; 1870, p. 30,— A/ya spuria, 
Gnielin, Syst. Nat., 13th Ed., 1788, p. yziz^-^-^Mya gaditaiia, 
Schreibers, Versuch., iy()^,==lhiio multidentatiis, Philippi, Conch., 
Ill, 1847, p. 46, pl. iii, fig. ^,^Margaron (Unio) multidentatiis, 
Lea, Syn., 1870, p. ^o^=:=Tnio fulmineus, Philippi, Conch , III, 
18^7, p. 46, pl. iii, figs. 5, ()^=^(hiio lutcns. Lea, Proc. Ac, Nat. 
Sci. Philad., Mil, 1836, p. 93,^^I///fi> lutcns. Lea, Jl. Ac. Nat. vSci. 
Philad., III. 1857, p. 291, pl. x.xiv, fig. 4,- Margaron (Unio) 
lutcns, Lea vSyn , 1870, p. .)6,= ?Unio scniirugalus. Chemnilz, 111 . 
Couch., 1838 pl. xii, figs. 2, 2a,^lJnio nicrodahensis , Kiistcr, 
Conch. Cab Tnio, 1861, ]). 233, ]) 1 . Ixxviii, Iig. 4,- Unto 
tcnncnti, Hanley and Theobald, Conch. Ind., p. 22, ]) 1 . xlv, 
figs. 7—9. 

(jarchiroti Tahsil, Chanda, C. P., Reg. No. River 

Dukkaree, near Umballa, Reg. No. 'Y'*; Ceylon (Asiatic Society 
of Bengal), Reg, No, Sewan, close to the Indus, Reg. 

No. 2314; Gudur, Madras Presidency (G. H. Tipper), Reg. No. 
5113, and a stream two miles north of Gudur (G. H. Tipper), Reg. 
Nos. '^7!' and Madras, Reg. No. Manbhoom, Reg. No. 

Patna, Reg. Nos. ‘^7-^ and '*';’^; Berhampore, Murshidabad 
Dist. , (S. \V. Kemp), Reg. No. ; Brahmapuri Tahsil, Chanda, 
C. P., Reg. No. Bangalore, Mysore vState, Reg. No. ’ ; 

Phenchooganj, Sylhet, Reg. No. Loc. ? (Asiatic Society of 

Bengal), Reg. No ^ ; vSingpal Garki, Nepal (R. Hodgart), ' 

Arrah, Reg. No. *7'; Orissa, Reg. No. ' *7 ; .Mnzafferpore (I. H. 
Burkill), Reg. No. Puri, Orissa, Reg. Nc. Putna, 

Mirzapur Dist., U.P. (R Hodgart), Reg. No. ' 

60a. Var. fragilis, Hanley and Theobald, Conch. Ind., ]>. 21, 
pl. xlv, fig. 4. 

Puri, Orissa, Reg. No. 

606. Var. laevirostris (Benson), Simpson, Syn. Naiades, 
Proc. U.S. Nat. Mus., XXII, ]). S^2,==Unio laevirostris, Benson, 
Ann. Mag. Nat. Hist., 1862, p. 192; Jl. As. Soc. Beng., 1862, 
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XXXV, p. 144 ==Unio corrugatus var. laevircstris, Hanley and 
Theobald, Conch. Ind., 1876, p. 21, pi. xliv, figs. 5, 6. 

Chittagong Hills, Reg. Nos. and Sadya, N. E. 

Assam, Reg. No. Loc. ? (Asiatic vSociety of Bengal), Reg. 

No. ; Arrah. Reg. No. 

60c. Var. nagpoorensis (Lea), vSimpson, Syn. Naiades, Proc. 
IJ.S. Nat. Mus., XXII, p. 842; Hanley and Theobald, Conch. 
Ind., p. 21, pi. xlv, fig. nagpoorensis. Lea, Proc. Ac. 

Nat. Sci.. Philad., 1859(1860), p. 331; Jl. Ac. Nat. vSci., Philad., 
IV', i860, p. 270, pi. xlv, fig. 150; Obs., VII, i860, p. 88, pi. 
xlv, fig. 1^0 ,—Margaron (Uiiio) nagpoorensis. Lea, vSvn., 1870, 

p. ,;8. 

Poona, Reg. No. a stream two miles north of Giidur, 

Madras Presidency (G. H. Tipper), Reg. No. • y ' ; Godavery River, 
Reg. No. 

61. Parreysia wynegungaensis (Lea), Simpson, Syn. Nai- 

ades, Proc. U.S. Nat. Mus., XXII, p. 842,-=f/;//o wynegungaensis ^ 
bea, Proc. Ac. Nat. Sci.. Philad., 1859 (i860), p. 331; Obs. Unio., 
\'II, p. 8(j, pi. xlv, fig. 151; vSowerby, Conch. Icon., Unio., pi. 
xvi, fig. nio KyncgungacJisis. Hanley and Theobald, Cat. 

b. aiifl F. \V. Shells Brit. \\\([..^~M(irgaron (Unio) wynegungaensis, 
I.ea, Syn., 1870, p. 50. 

Ortalai River, Reg. No. Daniiida (W. T. Blanford), Reg. 
No. vSiirat, Reg. No Sanibalpur, Reg, No. «y-; 

(iodavery River (W. T. Blanford), Reg. Nos. ' from the 

little ‘ nuddy ’ at Barod, about 130 milc^ S.W'. of Sepree, Reg. 
No. Assam (ov coll. Robinson), Reg. No. 

62. Parreysia favidens (Benson), Simplon, vSyn. Naiades, 

Pioc.U.S. Nat. Mus. , XXII, p. 842, ==d/ya spuria, Wood, Ind. Test., 
1825, p. 12, pi. ii, fig. 35^^=U;/^r; iaviciens, Benson. Ann Mag. 
N.it. Hist., X, i 8()2. p 188; Hanley and Thci)bald , Conch. Ind., 
1876, p, 6, pi. xi, tig. i.^Margaron (I'nio) favidens. bea. Syn., 
1S70, p. Unio favidens, Paetel, Concii. Sam., III. 1890, 

p. {^2. U nii) trirosfris, Musgrave in Hanley’s Phot. Conch., 1863, 
]> 1 . ii, tie. q,= Unio tn partitas, bea, Proc. Ac. Nat. vSei., Philad., 
\'Il i 8()3, p. H)o; Jl. Ac Nat. vSei., Philad., VI, p. 57, pi. xix, 
tic,. ^^,--~Margaron(U nio) fri partitas, bea, Syn., 1870, p. 35,-^-U;u’a 
favidens var. nrircen'^, Benson, .Vnn. Mag. Nat. Hist., X, 1862, 
p. 188,- L^nio marcens, Hanley and Theobald, Conch. Ind., 1876, 
p \q, pi. xlii, tigs. 4 

Moradabad (Asiatic Society of Bengal), Reg. No : River 
Iiulus, Reg. No. -•/'*; Barrack River, Silchar. Reg. Nos. ‘Y', ‘VL 
’V'b 'V' » Rnj]>ulana, Reg. No, Bevhampur, Reg. No. « 'y* ; 

r>acca, Reg Nos. and Bengal, Reg. No. * Loc. ? 

(.\siatie Society of Bengal), Reg No Cachar, Reg. No. »y’'; 

PI Cachar, Reg. No.-. -•y’ ; Barrack River. Sylhet, Reg. 

No -'Y'- ^^ezpur. Reg Nos. and « ; ‘ West of Ranigunge/^ 

Reg. No. *7'; Assam. Reg. No. Poona, Reg. No. 

KarnuL Madras, Reg. No. iy *, Calcutta (J. Woo. i-Mason) Reg. 
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No. -■ v" , also Reg. No. ; Seven Tanks, Calcutta, Reg. No. v ; 
.Arrah.Reg. Nos. ^V' 'V: Rajmahal, Reg. No. »V"; Hazra- 

]iur, Reg. No. ■'V': Ranigunge, Reg. No. ‘Y' ; Sunderbunds, 
Reg. No. Phencliooganj, Central Sylhet (a variety), Reg. 

No. .V-. 

62a. Var. pinax (Benson). Hanley and TheobaKl, Conch. 
Ind., p. 6, pi. .X, fig. 2=lJmo pinax, Benson, .\nn. Mag. Nat. 
Hist., 1862, p. iQi ; Jl. As. Soc. Beng., XXX\’, r866, [). 144. 

Loe? {.Vsiatic .Society of Bengal). Reg. No. Arrali, 

Reg. No. ' '.“N 

626. Var. plagiosoma (Benson). Hanley and Theobald, Conch. 
Ind., p. 6, pi. xi, fig. _].^J’nii> plaftiosoma . Benson, Ann. Mag. 
Nat. Hist.. X, p. igr ; jl. As. ,Soc. Beng., XXXV. i8f)b, p. 144. 
Patna, Reg. No. ; Baiiglai, Assam, Reg. Nos. v y and 
Alipnr, Calcutta (J. Anderson). Reg. No. ’v ; Birbhum 
(J. Wood-Mason). Reg. NNr. 

62c. V'ar. chrysis (Benson), Ann. Mag. Nat. Hist., Ser. 3, X, 
p. iSy; Hanley and Thoobald, Conch. Ind., pi. xli, tig. 3. 

Patna, Reg. No. 

62(/. Var. dcltae (Benson), Ann. Mag. Nat. Hist., Scr. 3. X, 
]). 8<) ; Hanlev and Theobald, Concli. Ind., j)!. xlii, lig. 2. 
Hazrapur’ Reg. Nos. ■.• ■■■■• and Calcutta. Reg. No. 

b2c. \'ar. irridula (Benson). .Ann. .Mag. Na(. His) . , ,Ser. 3, 
X, p. i8y. 

Bengal. Reg. No. " ; liainr.da, Reg. No. “'1"'; .Manbhoom, 
Reg. No. " ; ('>und'uk (.Asiatic Society of Bengal), Reg. 
No. ' Ranigunge. Reg. No. ; Patna, Reg No. 

62/. \'ar. assamensis (Nevill. MS.), v;ir. 11. 

Shell more convex than the typical form, the dorsal margin 
is rather less posteiiorly angled, the anterior side more rounded 
and the posterior slightly more nasnte. 

Hat). -Digong, Reg. No. "Y” |Ty|)e|: Assam, Reg. .Nos. » 
v.ii and ^ 'y ; Arrah (.Asiatic Societv of Bengal). Reg. No. 
Sylhet. Reg. No. 

6). Parreysia smaragdite.s (Benson).-.^ (/«.'/) sniaraitdilcs, 
Benson, Ann. Mag. Nat. Hist., 1862, X, p. too. 

Bhamo, Upper Burma (J. Anderson), Reg. Nos, 

Z. )leyman rpjrer Burniii (J . .Anderson), Reg. No. ''yj ^nyley- 
u an. Reg. No. I.oc ? (J. .Anderson) Reg. No* ',-. 

64. Parreysia bhamoensis (Theobald), .Simpson, Syn. Nai- 
. ^ i’roc. U. S. Naf. .Mus.. XXII, p. 8)3,---f '«»>> bhamoensis, 
Theobald, Jl. -As. .Soc. Beng., Xbll, 1873, Pt. 2, p. 207, pi. 
xvii, fig. maiidc/ayetisis. Theobald, Jl As. S.oc. Beng., 
XI, II, Pt. 2. p. 208, pi. xvii. fig. 2. . , , 

Maiidalav. Upper Burma, Reg. Nos. • and (J. .Anderson) 
Sheinmagah, Upper Burma, Reg. .No. Irrawaddy 



300 


Records of the Indian Museum. 


tVOL. VII, 


River at Sa<^aing (J. Coj^gin Brown), Reg. Nos. Zayley- 

inau, Upper Burma (J. Aiiclerson), Reg. No. -p'. 

63. Parreysia pcrnodulosa, sp. n. 

Shell small, ovate, dark brown ; both valves sculptured ante- 
riorly with coarse, corrugate rirlges which become more noduV)US 
and irregular in the median and posterior regions ; umbones rather 
large; dorsal margin rapidly sloping anteriorly, slightly sloiiing 
posteriorly ; ventral margin somewhat rounded ; anterior side 
rather contracted, sharply rounded : posterior side broad, very 
gently rounded; cardinal teeth very anteriorly situate, in right 
valve squarish, bearing two elongate grooves ; in left valve large, 
jagged, split into three portions, between each (^f which occur two 
deep notches, the middle portion, or that between the two 
notches, being by far the smallest : at the base of the anterior 
•])ortion is situated a smaller, jagged tooth which is obliciiiely 
grooved in the centre ; lateral teeth in Ixith \adves ])osteriorly , 
elongately arched, grooved down the whole length ; anterior sears 
very deej') ; ])osterior scars elongate, but not well marked ; interior 
of shell palt‘ bluish, nacreous. 

Long. IV 5 ; lat. 20* s mm. 

Hal). Zayleyman, Up])er Burma (J. Anderson), Reg. No. ' 
ITypeJ. 

bb. Parrcy>ia feddeni (Theobald), Sini])son , Syn. Naiades, 
Proc. U. S. Nat. Mns., XXII. j). feddeni^ Theobald, 

Jl. As. vSoe, Beiig., XIJI, Pt. J, p. 20(S. pi. xvii, lig. ;; Hanley 
and Theol)ald, C.it. L. and l\ \V. Shells, Bril. Ind., ]). 4S. 

Pern Oanga, Reg. No. {ex coll. \\\ T. Hlanford). 

(>7. Parreysia daccaensis, sp. n. 

vShell dilfiMing from /^. jeddeni. Theobald, in its much larger 
size, more ])onderous form and more elongately ovate sha])e, it is 
much darker in colo\ir. being of a dark blackish brown instead of 
the greenish yellow shade of that species, the shell is much more 
coarsely, concentrically striate and is also considerably malleated, 
while P. jeddeui is almost smooth in texture ; the umbones in the 
[)resent species are, though larger, far U‘ss ])roniinent. but the 
system of hinge teeth is the same. 

bong. 47 ; lat. 7t>'3, diam. 29 mm. 

Hal). Dacca. Reg. No. ' lTyj)e|. 

()S. Parreysia tavoyensis ((iould). Simpson. Syn. Naiades, 
Proc. U.vS. Nat. Mus., XXII, p. /(rco\’c;?.s/s, Uonld, Proc. 

Bosl. Soc. N,it. Hist.. 1S43, p. 140 ; Kiister, Conch. Cab. Unio., 
iS3b, p, ib(), pi. xlviii. fig. 2. a neuron (rnio) taroyoisisy 

L,ea, vSyn., 1S70, p. savoyeusis Pactel, Conch. vSam.. Ill, 

1890, p. !()(),— parma. Benson, vSow'erby, Conch. Icon.. X\T, 
l86S, ]) 1 . xcv, fig. 314 ; Hanley and Theobald, Conch. Ind., 

p. bi, pi. cliv, fig. I. 

Tavoy, Reg. Nos. ^ ’T', ^^nd - Regu, Reg. Ni>s. " \ 

and ’V* ; Arakan, Reg. No. ‘Y"; Tenasserim, Burma (\V. T. 
Blanford), Reg. No. ‘’ V Mandalay, Reg. No. ^ 
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68(/. Var. triembolus (Benson), Simpson, Syn. Naiades, 
Proc. U. S. Nat. Mus., XXII, p. tricmholus, Benson. 

Jl. As. Soc. Beiuj;., XXXV. 1855, p. 144 : .\iiii. Ma;^. Nat. Hist., 
X. 1862, p. l()o ; Hanley and Theobald. Conch. Ind., p. 44, pi. 
evii, hg. 2,— h niniidariUiicus. Tapparone-C.inefri , Ann. INIiis. 
Civ. Cenova, \TI. 1S89. p. jir. 

Cachar, Re^r. No. Barrack Ri\'ci , Silchar, Reiii. No. 

Loc (Asiatic Society of Beni^al), Rcii. No. Cal- 

cutta, Reg. No. 

6(|. Parreysia rajahensis (Lea), Simplon , S\ n. Naiades, Proc. 
r. S. Nat. Mus., XXII, 844,^ -( '///o nr/a//t';/s/s, Lea, Proc. Am. 
Piiil. S<>c., II, 18 |i, p. ’,0; Tr. .\ni. Phil. Soc., \’III, 18 |j, p. 28(), 
pi. xxiii, fig S.; ; 01)s , III, 1842, p. 77. ]i]. wiii, tig. 34,. 
M ure^iiyan [{' roidheusis , \a\\ , '>yn. . 1832, p. 23: 1870, p. .;8, 
^.{'uio /;n//r/cs , Sowei 1 -v , Conch Icon.. X\'I. pi. xl, lig, 

222 : Hanley and TlK()])ald, Corah. Ind., ]>. .| ]) 1 . c\’ii, tig. 1, 

Mdri^dnni (Tiiin) iudicus. Lea, Syn., 1870, p. 31 

Nc'rbndda River, Reg. No. ' ; Poona. Keg. No. ' 3 '; 
Nerhiulda R. (W’. Tluohald), Re<g. No. • Nerluidda R., Reg. 
Nf). T. Blantord) ; “from the sod of tin* Ran KacU,” 

Reg. No. ; from i ',0 miles S. W'. of Sepicig Rrg. No. -'7* : 
Sahibgiinge, Reg. No. ' • ' ' • 

70. Parrey.sia corbis (HanU*v) , Simplon , vSyn .Naiad/s, Proc. 
In S. Nat. Mn^. XXII, p. 8.43, Ib/fo cidhis^ P>en'ion in Hanlov’s 
Rcc Biv. SlielP. 1830. ]) 1 . xxiii, tig. };; Hanley and Th(‘ol>ald, 
Coiu'h. Ind., ]). 22. ]) 1 . xlv, tig. 10, d/nrenon/ (/'.'/op cDrhis, 
Lea, vSyn., 1870, p. 3 *. 

Assam, R<g. No - y'. 

71. Parreysia burmanus ( Pdantor.l ), Sim])-'on , Syn. Naiades^ 

Proc. r. vS. Nat. Mus.. XXII, p. 8j3,= r///.e hiirtiidniis^ Blaiiford. 
Proc. Zool. S<K' , London, i8()(). p. .jso, r///u Hanley 

ami Theobald. Conch. Ind., i>. H). pb xhi, lig. ii. 

JBiaiiio, Reg. Nos. Y' Crvpe|. ’ g , ' ; • ’Y" Andm- 
son), ■; 

72. Parreysia sikkiniensis (I/*i)- Simp>on. S\’n. .Naiades, 
Proc. r. S. Nat. Mus. XXII, p. 8)3. Tnio sikkinicusis , Lea. 
Proc. Ac. Nat. Sci. Philad., HI, 183(1, P- i Jb Ac ad. Nat vSei., 
IV, 183(1, p. 231; Obs., \'II. ]8b(), p. pi. \xxix. lig. i;i,- 
M(U'<2dy(Hi (I n/e) sihkiinctisis^ Lea, Syn., 1870, p (>{. 

vSikkim. Reg. No. ; Sibsagai , Assam, R(‘g. .Xos. 
and ' (S. IL Peal ) ; Siliguri. Reg. No. Xaijitsil:, Hilling, 

Reg. Nh). ' : Cachar, Rc'g. No . < 

73. Parreysia gowhattensis (Theobald), Sinijison, Syn. 
Naiades, Proc. I’. S. Nat. .Mus.. XXII, p. 8}5, Ihiio idhdliuitcnsis , 
Theobald, Jl. As. Soc. I>eng.. XI. II. 1873, Pt . 2. ]>. 20S . pb xvii, 
fbs- 4- 

Ciowhatty (^Caidiati), Assam (Museum Colh'ctor), Reg. No. 
^-3^' ; Gowhatty, Reg. Nos. ’ and ■ , 
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74. Parreysia annandalei, sp. n. 

Shell oval, convex, moderately solid, coarsely concentrically 
ribbed, covered with a thin^ smooth, brownish-olivaceous perios- 
tracum; umbones rather small, not prominent; dorsal margin 
arched; ventral margin considerably rounded; anterior side 
slightly produced and rather sharply rounded ; posterior side very 
bluntly sub-rostrate; cardinal teeth two in each valve, somewhat 
anteriorly situate, rather coarse, corrugated ; lateral teeth strong, 
curved; anterior scars rather small, very deeply excavated; 
posterior scars also small, ovate, deeply impressed; interior of 
shell whitish, iridescent. 

Long. 29, lat. 41, diam. 20 mm. 

Hab. — Gowhatty, Reg. No. 

75. Parreysia pcrconvcxa, sp. n. 

Shell ovate, slightly curved, very convex, solid, but much 
eroded, where intact covered with a dark blackish brown perio.s- 
tracum ; umbones moderately large ; dorsal margin sloping in an 
anterior direction ; ventral margin slightly curved posteriorly ; 
anterior side gently rounded ; posterior side slightly and very 
bluntly produced, rounded ; cardinal teeth very anteriorly situate 
with ui)i)er surface multi-ridged and supported in each valve by an 
enormous column-like callus thickening of the shell; lateral teeth 
coarse, rather short, curved; anterior muscular scars of great 
depth; posterior scars subcircular, well impressed; interior of shell 
very pale greenish white. 

Long. 37, lat. 55, diam. 33 mm. 

Hal). -Nangyong Lake, Reg. No. [^I'yP^M- 

Gen. Lamcllidcns^ vSimpson, 1900. 

>Subgen. Lamcllidcns, vSimpson, i()00. 

76. Lamcllidcns marginalis (Lamarck), vSimpson, vSyn. 

Naiades, Proc. IJ. vS. Nat. Mus., XXII, p. 854,-T=f7//o; niar'^itialis ^ 
I/amarck, An. sans W'rt., VI, 1819, p. 79; Deshayes, Enc. Meth.. 
II, 1827, p. I5G P*- ccxlvii, fig. hreite Mahlcr-Miischd 

aus Gtonland, Schriiter, Flusse., 1779, ]>. 181, pi. ix, fig. i,~-- ? Unio 
i^rot'filandicus, Mindx, Am. Jl. Couch., I\', 1868, p. 38,-^ '^Unio 
testudinarius, Spengler, Skriv. Selsk. Nat., HI, 1793, p. 65,^ 

truncatiis, Spengler, Skriv. Selsk. Nat., Ill, I7()3, ]>. 65-- 
Margariia [Unio) mar^^inalis,hQa,)^yn,^iS^6^\^ 37; 1838, p. 24, 
(Unio) mar^^innlis. Lea, Syn., 1852, p. 38; 1870, 
p. C)o^^-Unio anodontina. Lamarck, An. sans \'ert., VI, 1819, 
]). So j~~Unio a.''odo}iiiniis. Kiistor, Conch, Cab. Unio., 1861, p. 240, 
])1. Ixxx, fig. 15,— .Svw/>/iy ;/(»/(« bilincata. Lea, Tr. Am. Phil. 
vSoc., IV, 1831, p. 98, pl. xi, fig. K); Obs. I, 1834, p. ro8, pi. 
xi, fig. U), ^-Margarita (Unio) bilinenfns. Lea, Syn.. 1836, p. 38; 
1838, p. 2Sy=Unio bilincatns, Hanley, Test. Moll., 1842, p. 207 : 
Biv. Shells, 1843, p. 207, pl. xxi, fig. ^o^-^Margaron (Unio) 
bilineatus, Syn. y i852,p. 38; 1870, p. 61,— fUnio erancsccns. 

Mousson, Moll. Java., 1849, p. 91, pl. xvii, fig. 2 
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Singblioom, Reg. No. Chittagong, Reg. No. ^7? ; Arrah 
Reg. No. Burma, Reg. No. *7*; Hazrapur, Reg. No. 'Y"; 
Rangoon, Reg. No. Bhaino, Upper Burma (J. Anderson), 

Reg. No. ; Tank near Bangalore, Reg. No. ^7-? ; Tezpiir, Reg. 
No. Dacca, Reg. No. 'Y' ; Toungoo, Burma, Reg. No. ^7- ; 
Bhagalpur (Capt. Sherwill), Reg. No. 'Y'*; “a stream two miles 
north of Guddur, Madras Presidency’* (G. H. Tipper), Reg. Nos. 
"■v ‘S " \ '' little ' nuddy ’ at Barod, vS. \V. of vSepree, 

about 130 miles,” Reg. Nos. •7”, ” from a jheel near 

Rohri, Sind,” Reg. No. ‘y" : Irrigation Channels, Seistan, Reg. 
Nos. and Poona, Reg. Nos. •‘V" and Kanuil Dis^ 

trict, Madras, Reg. Nos. 'y? and 'V” *» Calcutta, Reg. Nos. 

(distorted specimens), 'y*'* (very young specimens) ; Belgachia, 
Calcutta (N. Annandale), Reg. Nos. 'Y*’, 'Y'* ; Doc (Indian 
Tanks), Reg. Nos. Y‘ and ; Patna, Reg. No. 'y‘; Bandar* 
daha, Berhampur, Bengal (B. L. Chandhiiri), Reg. No. y'* 
Silcuri, Reg. No. 'Y*‘ ; Barrack River, Silchar, Reg. No. ; Iv 
Cachar, Reg. No. ‘Y''‘ ; Igatpiiri, Western Ghats (Museum Collec- 
tor), young specimens, Reg. No. ; Putna, Mirzapur Disliiel, 
U. P. (R. Hodgart), Reg. No. 

y6a. Var. obesus (Hanley and Theobald), Simpson, Syn. 
Naiades, Proe. IJ. S. Nat. Mus., XXII, p. 835, niar^inalis 
var. obesa, Hanley and Theobald, Conch. Ind., ]). 20, pi. x.liii, 
fig. 3,-~ }Uni() corriamts^ Sowerhy, Conch. Icon., X\T, i8b8, pi. 
Ixxvii, lig. 41. 

Cliittagong, Reg. No. Silcliar, Cachar, Keg. No. 'y' ; 

Toungoo, Burma, Reg. No. 

ybb. Var. tricolor (Hanley and Theobald), vSimpson, Syn. 
Naiades, Proe. U.S. Nat. Mus., XXII, ]). 853,- - tyicolor^ Kiister, 
Conch. Cal). Unio., 1836, 136, jd. xlv, fig. 1, (hiio niay^inulis 

war. tricolor , Hanley and Theobald, Conch. Ind., p. 20^ ])1. \liii, 
fi^. 5 - 

Shuaygooniyo, Reg. No. ' • ; Manbhoom, Reg. No. • , 

y6c. Var. candaharicus (Hutton),- LameUidens mari^iualis 
var. candaliancus (Hanley and Theobald), in vSiinpson’sSyn. Naiades, 
Proe. U. S. Nat. Mus., XXII, p. -U jiio mar^inalis var. canda- 
harica^ Hanley and Theobald, Conch. Ind., j). 20, pi. \liii, 
fig. ^^--=Unio marginalis var. kandaharica ^ Hutton, in Tlieobald’s 
Cat. Iv. and F. W. Shells, Brit. Ind., j). dJnio candaharicus , 
Hutton, Jl. As. Soe. Beng., XVIII, Pt. 2, 1830, ]). b6o. 

Kandahar (Hutton), Reg. No. ' ; Kandahar, Keg. No. 

ybd. Var. thwaitesi, ^-^AMmcUidcns Ihicaitcsi, I.e.a, in 
Simpson’s Syn. Naiades, Proe. U. S. Nat. .Mus., XXII, p. 836, 
Unio Ihiaaitesiy Lea, Proe. Ac. Nat. Sci., Philad., Ill, 183^, j). 132 ; 
Jl. Acad. Nat. Sci., Philad., I\', r86o, p. 246, pi. xxxvii, fig. 123, 
=Mar^^aron (Unio) tJiwaitcsi, Lea, Syn., 1870, p. 41,--^^/;/^ ennso- 
Hanley and Theobald, Couch. Icon., p. 19, pi. xli, (ig. 7. 

Ceylon, Reg. Nos. ‘Y" ; Colombo, Reg. No. ^y‘. 
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y 6 c, Var. consobrinus, hQO. ^==Lamellidens consohrinus, Lea, 
in Simpson's Syn. Naiades, Proc. U.S. Nat. Mus , XXII, p. 856, «■* 
(Jnio consobrinus. Lea, Proc. Ac. Nat. Sci., Philad., Ill, 1859, 
p. 331 ; Jl. Ac. Nat. Sci., Philad., i860, p. 272. pi. xlv, fig. 152; 
Ohs., VII, :86o, p. 90, pi. xlv. fig. i52,^Margaron (Unio) con- 
sobrinus. Lea, Svii., 1870, p. ^ 6 ,^Unio corbeti^ Deschamps, Bull. 
Soc. Zool. Fr., XVII, 1892. p. 68, fig. 

Ai^sam, Reg. No. ‘7^; Poona, Reg. No. »7'; Dacca, Reg. 
No. 

76/. Var. lamellatus, Lea,=Z.tTm^/Wt’ns lamellatus, Lea, in 
v^impson's Syn. Naiades, Proc. U.S. Nat. Mus., XXII, p.856,=Umo 
Itnnellatus^ Lea, Tr. Am. Phi'. Soc., VI, 1838, p. 19, pi. vi, 
fig. 16 : Ohs., IT, 1838, p. 19, pi. vi, fig. \id,^Margarita (Unto) 
Innielldlits ^ Lea, Syn., 1836, |). 26 ; 1838, p. 20, =Margaron (Unio) 
Iftnielliitus, Lea, Syn.. 1852, p. 29; 1870, p. ^(y,==^Vnio layardii, 
Lea, Proc. Ac. vSci., Philad., III. 1859, P* ^ 33 ; Jl- Ac. Nat. Sci., 
Philad., IV, i860, p. 243. pi. xxxvi, fig. 22 ,^M(irgaron (Unio) 
htyardii. Lea, Syn., 1870, p. 46. 

Up])cr Burma, Reg. No. Calcutta, Reg. No. ’V’ •, 

Mandalay, Reg. Nos. '-a' and ‘^7’*; Fegu, Reg. No. -'7'' ; Bhamo 
(J. Anderson), Reg. No. > ; Matale, Ceylon, Reg. No. "7". 

After a careful examination of* a long scries of this shell the 
author is unable to consider it other than a mere variety of L. 
jnargiiKilis, 

yOg. V’ar. scutum, Sow ct})y .^Lcme/Zidr/fs Sovverhy, 

in Simpsotds Syn. Naiades. Proc. U.S. N.it. .Mus . XXII, p. 857,= 
[hiio srii/nm, S )\vcrl)y, Conch. Icon., 186S, XVI, pi. xciv, fig. 
5.0; Hanley and Theoljald. Conch. Ind. ]). 22, pi. xi\i, fig. i. 

Tenasseriin, Burma, Reg. No. ‘‘7 • ; Rangoon (N. Annaiidale), 
Reg. No. '7'. 

76//. Var. corrianus. Li^ii,—^Lam( //id(’ns corrianits, I/.'a, in 
Simp.son’s Syn. Naiades, Proc. U. S. Nat. Mus., XXII, p. 857,— 
U nin co rrianus, Rea, Tr. Am. Phil. Soc., VI, 1834, P- 65, pi. ix, 
fig. 23; Ohs , I, 1834, p. 177, pi. ix, fig. iirgarita (Unio) 

corrianus. Lea, vSyn , 1836, p. 38 ; 1838, p. 2^ argaron (Unio) 

corrianus, Le.i, vSyii., 1832, ]) 38 ; 1870, p. 61. 

Sihsagar, Assam (S K. Peel), Reg. No. ; Calcutta, Reg. 
Nos. 'V‘, "7‘, '7* and 'V * ; Pegu (\V. T. Blanford), Reg. Nos. 
*7“ and * 7''; Balagunge, Central Sylliet, Reg. No. ’7 - ; Burma, 
Reg. No. ; Zayleyiiura, Upper Burma (]. Anderson), Reg. 
No. ‘7’; Madras, Reg. No. "'7'‘ ; Berhanrpur, Mursliidabad 
District, Bengal* »S. \V. Kemp), Reg. No. ; Sambalpur, Reg. 
No. '•7-'. 

76/. Var. generosus, Could, gencrosus (Gould) 
in Simpson’s Syn. Naiades, Proc. U.S. Nat. Mus., XXII, p. 857,== 
llnio gencrosus, Gould Proc, Bost. vSoc Nat. Hist., 1847, p. 220; 
Hanley and Theobald, Conch. Ind., p. 22. pi. ,\lvi, fig. 4,=(/;//e 
generosus var. aneusiior, Hanley and Theobald, Conch. Ind , 
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p. 22, pi. xlvi, fij;. j~-=Marfiari)n [(htio) <yencn)sus^ I,ea. vSyn., 
1870. p. 2 i)f= U'nio lamellatus. vSowerby Conch. Icon., X\’I. 
1868, pi. xciv, fig. 51 1. 

Myaclong, Upper Burma (J. Anderson), Reg. No. ''Y' ; Man 
dalay(N. Annandale), Reg. Nos. -j’*; Bhamo (J. Coggin Brown). 
Reg. No. 

y 6 j. Var. jenkin.sianus (Ben.son),=--Arf;/^r///r/t’;/.s' jcnlAnsianus, 
(Benson) in vSinipson’s vSyn. Naiades, Proc. U v's. Nat. Mus., XXII, 
P- S^y,=^(hiio joi/aasianiis^ Benson, Ann. Mag. Nat. Hist., vSer. 

X, p. 185 ; Hanley and Thcol)ald, Conch. Iiid., pi. xli, lig. 4. 

Upper Assam, Reg. No. vi i.* ; Sylhet, Reg. No. ; Upper 
Bramaputra (P'. vStoUezka), Reg. No. 'VU Bhagalpur (Capt. 
Sherwill), Reg. No, 'Y". 

76A’. Var. zonatus, l)eshayes,=//7m) zonatus^ De.shayes, Enc. 
Meth. Vers., II, p. 587 ; Hanley and Theobald, Conch. Ind., ])1. 
xliv, fig. 2. 

Rangoon, Reg. No. 

76/. V^ar. sublamellatus (Nevill, MS.) var. n. 

An elongate, somewhat rostrate form, having the hinge teeth 
rather le.ss develo])ed. 

Hab. -Burma (W. Theobald), Reg. No. [Type). 

76m. Var. sawaddyensis (Nevill, MvS.)var. n. 

Shell much more ovate and convex than the ty[)ieal form, 
having the dorsal margin more arched and i)osteiiorly a.scending, 
the ventral margin and anterior side more roumhul, and the ])os- 
terior side produced and roundedly ro.strate. 

Hal). -Sawaddy River (Asiatic Society of Bengal), Reg. No. 

[Type]; Bhamo (J. Anderson), Reg. No. ; vSawaddy, 
Tengling Stream (J . Anderson), Reg. Nos ^'Y'’ ; Shuay- 

goomy a, Upper Burma (J. Anderson), Reg. No. Mandalay, 

Upper Burma (N. Aiinandale), Reg. Nos. 

77. Lamellidens narainporensis, sp. 11. 

Shell cuneate, moderately convex, posteriorly rostrate, dark 
reddish brown, covered, t(»wards the margins, with a finely lami- 
niferous periostracum, marktd with concentric lines of growth, 
bearing two carinae on each valve running from the umbones in a 
dorsally posterior direction ; umbones small, in)t prominent, some- 
what coarsely corrugated ; dorsal margin very gently arched ; 
ventral margin scarcely rounded in the anterior .md median 
regions, slightly curved posteriorly ; anterior ,^ide abruptly 
rounded ; posterior side sloping above, then angled and very 
abruptly descending ; cardinal tooth in left valve obtusely tri- 
angular, erect, absent in right valve : lateral teeth anteriorly short, 
deeply grooved and projecting in right valve, erect and jagged in 
the left, posteriorly moderately elongate and bifurcated in both 
valves ; anterior scars rather circular, deep ; pf)sterior scars lightly 
impressed ; interior of shell pale fle.sh colour shading to iridescent 
bluish white, very minutely granulate. 
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;5, lat. «!) .| nini. 

flal>. Nai aiii])(>r(.‘ Hhil. Muisliidabad District, Bengal (C. J. 
Rohertson Milnr), R^*g. Xo. 

7S. Lamcllidens nongyangensis, sj). n. 

Shell vc‘iy elongately ovate, inflated, cox'ered with a blackish 
brown, finely laminiieioiis jierio^t raciini, concentrically marked 
with rathe r ('oaise liiu'-^ of growth : dorsal margin anteriorly some- 
wlnit straight, ])osti-riorly arclual above*, sloping ami slightly 
exe'ax ated be-low : \'entral margin scare'eh' rounde^d ; anterior side 
abiiipll\' (le‘se'e‘nding ; ])osterior side rostrate, obtusely rounded; 
cardinal le*etli ve*ry anteriorly '^ituate, triangular, erect , late“ral 
te‘e‘th e-longate also eiee*t, terminating ])osleri()rly in an abrupt 
slope*; aiite'rior sears deeply marke'd ; ])osterif»r scars lightly im 
jnt'ssed ; interior ol shell fle*sh-coloure*d shading to bluish. irid(*s 
('eiit, minutely ])itte‘fl and granulate*. 

lamg. 13, lat. <) \ nun 

Ilab. Nongv.ing bak»*. South of Patkai. Reg. Xo. ' 
l'l'vi.c|. 

7<i. Lamcllidens phenchooganjensis, sp. n. 

Shell \ e*i N' elong.itel\- o\’ati*, posti*riorly obtusrlv rostrate, 
daik blackish brown. seul]»tured with line concentric striae, 
crossed, espee'ially ill the* aiite'iior nu*dian region, b\’ fine*, slightly 
distant, tiansve*ise, radiate* striae*, thus pre.*si‘nting a minntelv 
wrinkh'd appe'ai aiice* ; nmboiu*s llatte‘ne‘d, miu'h eiodeel ; dorsal 
niaigin ante'riorlx- genitly sloping. poste‘rioily more* rapidly slojiing 
in a slight e'urx'e , ve*ntral margin scarcelx’ rounde*d : anterior '^ide* 
angle'(l abo\ e*, ueaitly r<»unde*d be‘low ; posterior side* ])rodneed. 
angnlarlv loumK'd ; hinge te-e-th v *rv e-longateg sonu-wdiat tine ; 
anterior scais o\ate. inode*i ate*l\ inipre'sscd ; posterior scars 
loughh’ triangular, not we*jl iin])re*sscd : interior of she*ll shading 
from pale* brown to bluish, naei e‘ous, markeel , e‘spt*e'iallv towairds 
the* anterior xeutial ie*gion, with \'e*rv -hallow radiate* furrewvs. 

laJiig. , lat. Si) nnn. 

Ilab. Plieiu'hoog.in j e'e*nt ral Svllu-t . Re*g. .\o. ' M 'l'yp<-‘ I- 

So. Lanicllidens mainwaringi (.\e\ ill, .MvS.) s]). 11. 

vShe*ll rathe*! sinall. e'une*ate*. co\e‘red with a finely laminilerons 
periostracum ; both \alves ii\aiked w’ilh rather tine*, eamcentric 
and liner, li aiis\e;si-. ladiate*. s^i atch-like* striae*; dorsal margin 
a!ite*rie)rly gradnalh' sl< iping. posle*! iorl\ are'lu*(l and more* rapielly 
de*scending ; vential margin sonK-what straight; anterior siele* 
rounde'd ; pe^sfed ior si \* angle*d above* and below , sonie-what oldi- 
(iue*l\ and ol)tuse*l\ ii»'-lrate‘ ; hinge* te‘e*lh well develo])e*d, inoeler- 
ate*ly short ; ante*iioi .iddiulor soar elee*ply impressed, ])()ste*rior 
se'ar seimcwhat ie>ughlv Iriangulai, well im]>ressed ; interior of shell 
bluish irielcsccnt . ralhe*r granulate*. 

I.emg. hit. 30 mm. 

Hal). v*silignri. Reg. Xe^s. .* (Type), * • Xamtsik, 

Dihang, Reg. No. *7* . 
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Trapczoidctis, J^inipson, Kjoo. 

8i. Trapezoideus foliaceus ((iouM) , i>inij)S(>!i. Svii. XaiiuK's 
Proc. U. XTat. Mus., XXII, \k 83S. — /';//») ioluici'i], (loiild, Pi or. 
Post. Xat Hist. Soc., I, 18 13 . ]>. 141,— (';//(> id/iLfCiUs ^ Callow aiul 
Recvo, Conch. Xoiu., 1843 ]>. 3<) ; Hanley and 'riK-o])ahl. t'oiu'h. 
Ind , p. X(), pi. xlii, lij;. mi [(Aiio) /(‘/iiunts. Lea, 

Syii. . 1852, p. 3() ; 1870, p. ()2, -I’liio AnlhoiiN', Ain. 

Jl. Conch.. 1, i8f)3, j). ',31. pi. wv, fa;, j; vSowerhy , Conch. 

Icon.,X\’I, iS()8, pi. xe\'. 3 {/' ////>) f^i'i^nriisis . 

Lea, Syn., S70, ]). 31. 

Phanio (J. Andi'ison), Re^. Xo. ; l*e,L;n (W. 'I'. Planl'oid), 
Reg. Xo. V ; Pci;n, Rei^. Xo. y'' . 

8 1 <7, \Lir. zaylcymanensis (Xevill. MS.), \'ai. 11. 

Shell thinner and sinalka' than the ty])ie.il form, more jiro, 
duced anleriorh’ and much more ohtn-e po-,!* rioii v , tlu‘ slii;!!! 
curve in the N'entral marc.in is also ah'^eiil. 

Hah. Phanio (J. .AmUason), Reu'. Xta ’ |T\ p(‘|: also Iroin 

Phamo, Rc:2 Xo. ■ ; • ; Zaslcyman (J. Aiiders.m), Rei;. Xo. ' , 

Sz. Trapczoidcus miscllus (Morelet), Simps»Mi. Svn. Xai 
adc.>. Proc. I’.S. Xat Mus., XX 11 , p. 83(1. ~/ ’///./ niiscUns^ Morolet, 
Jl. de Conch. XIII. i8(>3. ]>. 21 ; .Ser C'oiu'h., I\’, 187^, p. ;|i, pi. 
xiv, fijL^. 2, f/iin siiU)h')iKis ^ Lea, Proix .\i\ .Xat. vSi'i., Pliilad., 

X. i8()f), p. I ; 1, Jl. Ac. Xat. Sii., Philad,. \ I, i8()8, p. 270. ]) 1 . 

xxw'iii. Ii<2. 0,;; XII, i8'.<), p. pi. x\\\iii, li-. (i;. 

z==zM (n'<^dri>)i ((’nio) '^anih nsis ^ Lea. tsyn., 1870 p. 37. 

Tcnasscrim, Lower Pnrma, Rei;. Xo. '7 ‘ ; Iirawaddx' Ri\'ei 
at Sa.uaini; (j. Co‘a,i;iii Prown), Rey Xos. ■ ■ - < . 

82a. \*ar. subclatliratii.s, \on .Maitem^. .Vn li. liii Xatnry., 

!'• 1 I. pi. vi, lii;. 

vSlieiiiniayali , Sluvoho Di^t., Purina, Roy. Xo. <. 

83. Trapezoideus pallcgoixi (Sowi*ih\ ), Sim])-on, S\’ii. Xai 

adcs, Proc IT. S. Xat Mns., XXII, j). 8^<y limdoii nxt , 

Sowerhy, Coiieli. Icon., X\’II, 1807, j)!. wii. liy. 1 7 , - - I 

pdl/e^oiM. Clcssiii, Concli. Cah. .\no.. oSyfy p j>I. l\i\3 

liy. (e 

Siam, Rey. Xo. 

84. Trapczoideu.s cxole.scens ((ioiild), Simplon, .Syn .Xai 

adcs, Proc'. I’ S. Xat.. Mns.. XXII.p 8^0, ^ e \ ('’//s . < lOiild , 

Proc. Ih)st. Soc. Xat. Hist.. 18) ]). i|i ; ILiiih v and 'rhcol)ald, 

Conch. Ind.,]). pL 1 ’^- 3 .'// 1 in\ . 

I.ca. Syn., 1852, p. 32 ; 1870, p. 31. 

Pliamo, Rcy. Xo. 

(jcnns Arconaia, t’onrad 18O3. 

83, Arconaia lanceolata (Lea/, .Sinpisoii . S\ ii .X.aiados Proc . 
IL vS. .Xat. Mns., XXII, j>. 8ho, 'I ' /f/.V/, Ja‘a, Pio< . 

Ac. Xat. Sci., Philad.. \'III, i83f>. p 7^. II vrid Ihiil < ulma ^ lya, 
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Proc. Ac, Nat. Sci,, Philad., 1856, p. 2(^o,==Ayconata lanccolatUy 
Conrad, Am. Jl. Conch., I, 1865, ]). 2\^,^Triqudra contorla^ Lea, 
Proc. Ac. Nat, Sci., Philad., VIII, 1856, j). 300; Ohs ,VI, 1857, P- 
\i), pi. xxxiii, 111*. ^^], Hyria conlorla, Sovverby, Conch. Icon., 
XVII, 1869, pi. i. li^s. 2a ^ ih^=Mar^aYou {Triqudra) coniorta, 
Lea, vSyn., 1870, p. contortiis^ Hciide. Conch. Fluv, 

Nank., 1877, f)l. xv, fii;. jr. 

Lake Tiinglinj.;, Cliina, Reg. No. ' V- 
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MISCin.LANlCA. 


(MvNIvRAL. 


MAI.ARIA xMORTAMTV in THK KRIN(‘.K area ok Cai.cuttk.— 
Oil p. 98 of Mr. C. A. Paiva’s “Materials for a Survey of the 
Mosquitoes of Calcutta” (Uee. Ind. Mus , vii, iql2, pp. qS) 
it is stated that, as far as Calcutta is concerned, malaria is most 
common in the fringe areii. Dr. Pearse. Calcutta Health ( hlicer. 
writes informing us that, so far as can he* judged from the (h'ath- 
rate i)cr 1,000 from the disease, this liad just cease‘d to he the* 
case when the survey was instituted. He attrihntes the improve 
meiit largely to the drainage scheme commi'iiced in Kjoq, and 
observes that ‘ ^inoc* i()o8 the fringe area has comp.ari'd very 
favourably with the eastern and southern wards of the l ity.” 
Mr. Paiva tells me, moreover, that his record of adult malaria- 
carrying mosquitoes from this area is based on s|)(*eimens (‘olleeted 
prior to the initiation of the mosquito survey. 

V. II. ( b<A\’i*:i.v. 

INShX'TS. 

On Tiiic I/AKVAL Haiuts <>k Tifxor/iv iiclu It’S immisenenrs. In 
Mr. Brunetti’s supplementary CatalogiK? of Oriental Culieida* (Rec. 
Ind. Mus., vol. iv. No. x) I find a statement attributed to nu* 
with which I am not entirely in agreement. 

On page under Tuxorliyuchiies ifnniiscricors, I am 

rei)resented as asserting that “ the larva* pn*y liist Uj)on those of 
their own race before proceeding to devour those of other species,” 
and again “ Mr. IC E. Oreen thought it eats its own species first.'’ 

I was puzzled, for some time, to understaiyft Ijow or where I 
could have said anything to give rise to this inipre.ssion , until 'on 
looking through my early ])aper on the life history c>f this insect 
(‘ vSpolia Zeylanica,’ vol. ii, pp. 159 to 16.4) — I found the follow- 
ing sentences: - Confirmation of the siqiposerl carnivorous habit 
was .soon forthcoming: firstly, by the rapid disappearance of most 
of the young larvie while the remainder waxed fat , and secondly, 
by the detection of one larva in the act of devouring a comrade 
the same size as itself.” “Though well supplied 
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with Culcx larvae, the young T oxorhvnchites continued to prey upon 
each other until but a single survivor remained in each vessel. 
Having a habit of backing blindly about in the water, they sooner 
or later come within reach of the jaws of their companions.’' 

As the.se remarks appear to be susceptible of an interpretation 
tlial was never intended by their author, I should like to take this 
o])|)ortunity of explaining them more fully. 

With regard to the earlier paragraph, until their carnivorous 
proclivities had been definitely proved, the newly-hatched larvte 
were crowdecl together in a single vessel, without tho.se of any 
other species. They had therefore no choice but to devour each 
other -or starve. 

In the second paragraph, I thought that the concluding 
sentence suiliciently explained the disappearance of the Toxorhyn- 
chiles in spite of the ])resence of other Culex larvae. 

My experience was certainly not that of Mr. Paiva, who found 
‘‘ that the larva will devour that of any other s])ecies, if present, 
before attacking tlnjse of its own kind.” 

I do not, for a moment, suppose that loxorhynchiics larva* 
prefer to feed upon members of their own species ; but I am 
equally doubtful of their preference for those of other species. I 
am inclined to believe that it is a matter of complete indifference 
to them and that the choice of prey is guided simply by opportu- 
nity. Their jaws instinctively close u])on any wriggling creature 
that comes within reach- -be it one of their own or an alien race. 
The more sluggish habit of the I'oxorhynchiles renders it a more easy 
prey, especially when combined with its habit of backing about 
on the surface of the water. 

The fact remains that, in any restricted collection of water - 
such as the cup of a broken bamboo stem, it is seldom that more 
than a single fully-developed Toxorhviichilcs larva can be found, 
amongst a crowd of other Culicid larvae. 

Iv. Kknest (iKKKx. 

Pkk.vdkmv.a, i^th May. iqi2. 


CRUvSTACKA. 

IC.vsT Asiatic .sncciKs of Af)us. — When writing my notes on 
this subject (Rec. lud. Mus., vi, iqii, ]>. 357) I was unable to give 
any references to A pas granarins , Simon. For the following I am 
indebted to Hr. \\’. T. Caiman:— 

Apus i^ranarrus, Simon, Ann. Soc. entoiii. France, ii. 1886, 
p. 44b, and G. O. Sars, .Ann. Mus. Zool. St. Petersburg, 
vi, iqoi, p. 133, pi. i, pi. ii, figs, i — 12. 




1912. j Miscellanea, }xi 

The species was first described from specimens found in the 
neighbourhood of Pekin, while the examples subse(|uently ex- 
amined by Sars were obtained at several localities in Kastern 
Mongolia. 

I have recently had opportunity of consulting Packard’s full 
description of Aptis himalayanns (Hayden’s Ann. Rep. U. S. Oeol. 
Survey for 1873, Washington, 1874, p. 327, pi. xvi, ligs. 5, 5^?), 
but I am still not convinced that the form is really distinct from 
A. cancrifonnis, 

vStanijcv Kumt. 






Pjo jnd by 

13, Pttwaxbaodo l^um 

Date-^^.|illY.-1959 
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